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1. Introduction 

 

Eight samples of diantimony trioxide (DAT) representing the range of commercially available particle sizes 

were initially subjected to total particle size analysis (Malvern Mastersizer, dry powder feeder), with the aim 

of deriving a characteristic d50 value for the “total material”. It is expressly noted that the values derived from 

these measurements do not necessarily match with those stated in product specification sheets, where 

particle sizes are given which result from the use of techniques such as ultra-sonification, liquid immersion 

etc. which are intended to break up any aggregates, but also methods that may be considered specific only 

for DAT. In consequence, such other testing results are more relevant to predict particle behaviour under 

technical/industrial use, but not adequate for prediction of inhalation exposure under occupational 

circumstances. 

 

 

“Physical” particle size distributions do not necessarily reflect the particle size of aerosols that may be formed 

under practically relevant workplace conditions, for example during manual operations such as bag filling and 

emptying, or under mechanical agitation as in mixing and weighing operations. For this reason, the particle 

size distribution of the airborne fraction generated during mechanical agitation in the rotating drum method 

acc. to Heubach was determined. 

 

 

Such particle size distribution data has previously been used successfully within an EU Risk Assessment 

(Zinc and Zinc compounds) for extrapolation within similar substances, and also in predicting particle-size 

dependant deposition behaviour in the respiratory tract (Battersby & Boreiko, 2004). A similar approach has 

been used in the recent Voluntary Risk Assessment on Lead and Lead compounds, submitted to TCNES 

review in May 2005 

 

 

The Heubach method also provides a “total dustiness“ indicating the propensity of a material to become 

airborne, and thus serving as an indicator of the mobility under workplace conditions that may be utilised in 

selecting suitable analogies to other chemical substances with respect to their dermal loading. 

 

 

Finally, the relative density of a representative sample of DAT was determined under GLP and according to 

EU method A.3 and OECD 109, since this parameter is relevant for the conversion between physical particle 

size and aerodynamic diameter. 
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2.  Description of test material 

2.1 Campine Z 

Test item: Antimony Trioxide “Campine Z” 
Chemical name: Diantimony Trioxide 
CAS-No.: 1309-64-4 
Empirical formula: Sb2O3 
Molecular mass: 291.52 g/mol 
Producer: Campine NV, Nijverheidsstraat 2, B-2340 Beerse, Belgium 
Batch no.: 27567 
Purity: 99.88 % 
Physical state: powder, white 
Certificate no.: Certificate of Analysis, November 17, 2004, Campine NV, Nijverheidsstraat 2, B-

2340 Beerse, Belgium 
Storage conditions: Ambient temperature in tightly closed container 
Stability: 5 years, until 11/2009 (confirmed by producer) 
 

2.2 Campine N 

Test item: Antimony Trioxide “Campine N” 
Chemical name: Diantimony Trioxide 
CAS-No.: 1309-64-4 
Empirical formula: Sb2O3 
Molecular mass: 291.52 g/mol 
Producer: Campine NV, Nijverheidsstraat 2, B-2340 Beerse, Belgium 
Batch no.: 29113 
Purity: 99.93 % 
Physical state: powder, white 
Certificate no.: Certificate of Analysis, November 17, 2004, Campine NV, Nijverheidsstraat 2, B-

2340 Beerse, Belgium 
Storage conditions: Ambient temperature in tightly closed container 
Stability: 5 years, until 11/2009 (confirmed by producer) 
 

2.3 GLCC Microfine® AO3 

Test item: Antimony Trioxide “GLCC Microfine AO3” 
Chemical name: Diantimony Trioxide 
CAS-No.: 1309-64-4 
Empirical formula: Sb2O3 
Molecular mass: 291.52 g/mol 
Producer: Great Lakes Chemical Corporation de Mexico, S.A. de CV, Ave EL Pasito No 4000, 

Reynosa, TMS, Mexico 88710 
Batch no.: 0000021298 
Purity: 99.87 % 
Physical state: powder, white 
Certificate no.: Certificate of Analysis, December 06, 2004, Great Lakes Chemical Corporation de 

Mexico, S.A. de CV, Ave EL Pasito No 4000, Reynosa, TMS, Mexico 88710 
Storage conditions: Ambient temperature in tightly closed container 
Stability: until 02/2007 (confirmed by producer) 
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2.4 Triox Blue (PDC Lucette) 
 
Test item: Antimony Trioxide “Triox Blue” 
Chemical name: Diantimony Trioxide 
CAS-No.: 1309-64-4 
Empirical formula: Sb2O3 
Molecular mass: 291.52 g/mol 
Producer: Produits Chimiques de Lucette, Z.I. de la Vallée Verte, B.P. 1 
 F-53940 Le Geneste Saint Isle, France 
Batch no.: 649003 
Purity: 99.78 % 
Physical state: powder, white 
Certificate no.: Analytical Certificate Ref: 6652, printed March 24, 2005; 
 Produits Chimiques de Lucette, Z.I. de la Vallée Verte, B.P. 1 
 F-53940 Le Geneste Saint Isle, France 
Storage conditions: Ambient temperature in tightly closed container 
Stability: 2 years, until 03/2007 (confirmed by producer) 
 
 
2.5 ATO Sica 1  
 
Test item: Antimony Trioxide “ATO Sica 1” 
Chemical name: Diantimony Trioxide 
CAS-No.: 1309-64-4 
Empirical formula: Sb2O3 
Molecular mass: 291.52 g/mol 
Producer: S.I.C.A., Rue Géo Lufbéry, F-2301 Chauny, France 
Batch no.: 04I18L3 BB2 (sample 1) 
Purity: 99.8 % 
Physical state: powder, white 
Certificate no.: Certificate of Analysis, printed March 25, 2005; 
 S.I.C.A., Rue Géo Lufbéry, F-2301 Chauny, France 
Storage conditions: Ambient temperature in tightly closed container 
Stability: 5 years, until 03/2010 (confirmed by producer) 
 
 
2.6 ATO Sica 2  
 
Test item: Antimony Trioxide “ATO Sica 2” 
Chemical name: Diantimony Trioxide 
CAS-No.: 1309-64-4 
Empirical formula: Sb2O3 
Molecular mass: 291.52 g/mol 
Producer: S.I.C.A., Rue Géo Lufbéry, F-2301 Chauny, France 
Batch no.: 04H19L3 BB7 á 28 (sample 2) 
Purity: 99.8 % 
Physical state: powder, white 
Certificate no.: Certificate of Analysis, printed March 25, 2005; 
 S.I.C.A., Rue Géo Lufbéry, F-2301 Chauny, France 
Storage conditions: Ambient temperature in tightly closed container 
Stability: 5 years, until 03/2010 (confirmed by producer) 
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2.7 ATO Sica 3  
 
Test item: Antimony Trioxide “ATO Sica 3” 
Chemical name: Diantimony Trioxide 
CAS-No.: 1309-64-4 
Empirical formula: Sb2O3 
Molecular mass: 291.52 g/mol 
Producer: S.I.C.A., Rue Géo Lufbéry, F-2301 Chauny, France 
Batch no.: 2/9 (sample 3) 
Purity: 99.8 % 
Physical state: powder, white 
Certificate no.: Certificate of Analysis, printed March 25, 2005; 
 S.I.C.A., Rue Géo Lufbéry, F-2301 Chauny, France 
Storage conditions: Ambient temperature in tightly closed container 
Stability: 5 years, until 03/2010 (confirmed by producer) 
 
 
2.8 Antimony Trioxide –V   
 
Test item: Antimony Trioxide – V  
Chemical name: Diantimony Trioxide 
CAS-No.: 1309-64-4 
Empirical formula: Sb2O3 
Molecular mass: 291.52 g/mol 
Producer: Coplosa S.A., Sector E, Zona Franca, E-08040 Barcelona, Spain 
Batch no.: V50/MO/SB-200 
Purity: 99.7 % 
Physical state: powder, white 
Certificate no.: undated quality certificate supplied with the test item in march 2005 by 
 Coplosa S.A., Sector E, Zona Franca, E-08040 Barcelona, Spain 
Storage conditions: Ambient temperature in tightly closed container 
Stability: 5 years, until 03/2010 (confirmed by producer) 
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3. Methods 
 

3.1  Determination of relative density 

 

The determination of rel. density was performed representatively on one sample of DAT („Campine N“) 

according to the consolidated version of Council Directive 67/548/EEC Annex V, Part A: Methods for the 

determination of physico-chemical properties. A.3. Relative Density (Smeykal, 2005) with the aid of a gas 

comparison pycnometer. The volume of the test item was measured in air in a cylinder of variable calibrated 

volume. For the calculation of density, a mass measurement is taken after concluding the volume 

measurement. The relative density D4
R is calculated according to the following equation 

 

4
4

W

PRRD
ρ
ρ

=
 

 

D4
R:  Relative density (without dimension) measured at ambient temperature R compared to the density of 

water at 4 °C 

ρPR: Density of the test item measured at ambient temperature R in g/cm³ 

ρW4: Density of water at 4 °C ( = 1.000 g/cm³) 

 

Remark: in the dustiness reports issued by the test facility (DMT, see Appendices), the relative densities 

given by the producers and also stated in table 2 were used for correction between physical particle size and 

aerodynamic diameter. However, any further recalculations should be based on this parameter in view of the 

relevance of the study (guideline-conform study conduct under GLP). 

 
 
3.2 Total particle size testing 

 

The total particle size distribution measurements involved a dry dispersion technique with laser-diffraction 

measurement, in accordance with the following guidelines: 

 

OECD 110: Particle Size Distribution,  

CIPAC MT 187: Particle Size Analysis by Laser Diffraction, 

ISO13320-1: Particle Size Analysis - Laser Diffraction Methods. 
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The test procedure and underlying principles can briefly be described as follows: 

- coarse particles are separated from fines by sieving at a mesh size 125 µm, where required. 

- the particle size distribution of the fines is determined by laser diffraction. The particles are introduced to the 

analyser beam by a dry powder feeder by direct spraying into the measurement chamber. The particle size 

distribution is derived from the recorded diffraction pattern. 

- the test item is fed to the dry powder feeder, loosened by an integrated vibrator. The particles are then 

dispersed and fed to the optical system by pressurised air at 1.5 barg, and after passing the spectrometer the 

sample is collected in a cyclone. 

- the average of two measurements is reported as the final result. 

 
 
 
3.3 Dustiness testing 

 

In dustiness tests with the Heubach-Method, the test material is introduced into a rotating drum apparatus, a 

test design intended to simulate mechanical stress under conditions of industrial processes involving 

handling/manipulation of these materials. Any dust thus generated is conveyed in a stream of air to a 

collection chamber, where it is precipitated and determined gravimetrically. The test result is expressed in 

“mg/g” of dust/sample. However, in the modified Heubach-Method (acc. to DMT), the generated dust is not 

collected as a “bulk” sample, but in fact separated in a cascade impactor, which allows a discrimination of the 

generated dust particles according to particle sizes. The particle size distribution can be recalculated from 

the aerodynamic diameter (da, i.e. the cut off points of the impactor stages) to the physical particle diameter 

dp with the following formula, by correcting for the particle density ρp (Willeke, 1993): 

 

p

a
p ρ

dd =  

 

It is noted that this conversion via rel. density is only required where a recalculation from aerodynamic 

diameters to physical particle size is required. However, the conclusions in this report are based on 

aerodynamic diameters as reported in the dustiness tests. 
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4. Results 
 

4.1 Results: Determination of relative density 

 

The relative density of the test item “Campine N” was determined according to the method described in 

section 3.1 of this document. As the final result, the relative density (compared to water at 4°C) is given as 

D4
R = 5.90 (Smeykal, 2005). 

 

 

4.2 – Total particle size of eight different diantimony trioxide samples 

 

The physical particle size distribution was determined by the method described in subchapter 3.2 above for 

eight different grades of test material which were also used subsequently in the dustiness testing. The results 

are presented in the following graph (zinc oxide included only for comparative purposes). 

 
It is interesting to note that except for the two samples with the highest median physical particle size (ATO 

Sica 3 and Campine Z), all other samples show bimodal distributions. This can only be explained by a high 

tendency of agglomeration, relating to fractions of less than 25 % (mass) of total material, consisting of 

aggregates with d50 values between 200 and 300 µm. 

 

 
Figure 1: Particle size distribution of eight DAT samples 



IAOIA Diantimony trioxide – Final report Page 9 of 13 
EBRC Consulting Dustiness and particle size distribution 
 
 
An explanation for the particle aggregation phenomenon observed for DAT can not be reasonably derived 

from the graphical presentation on the previous page (Figure 1). 

 

For this reason, the relative percentage of aggregates above 100 µm in each test material was plotted 

against the median (d50) physical particle size, as shown in Figure 2 below. For ease of interpretation, the 

same colour and symbol code as in the previous graph has been applied. 

 

It can be seen that the fraction of aggregates decreases with particle size. One apparent interpretation would 

be that with decreasing particle sizes, the surface of particles in relation to their volume increases, and thus 

may enhance aggregation via adhesion. 
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Figure 2: tendency towards aggregation versus median physical particle size 
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4.3 Dustiness and particle size distributions of dust generated in the Heubach dust meter 
 

For all eight sample described above, total dustiness and particle size of the fraction of material that 

becomes airborne under the conditions of this test (determined according to the method described under 

subchapter 3.3) are given in the table below. Data for zinc oxide is given for comparative purposes only. 

 

 

Table 1: total dustiness and particle size distribution of the airborne fraction, diantimony trioxide 

 
 cumulative particle size distribution (%age larger than cut off) 

cut off [µm] Campine Z(1) Campine N(1) GLCC Microfine 
AO3(1) Zinc oxide(2) 

0.473 99.90 98.69 99.78 99.96 
0.989 99.58 94.28 99.04 99.84 
2.04 98.48 83.25 96.19 98.10 
4.06 95.57 48.53 86.72 93.14 
8.13 89.88 10.47 76.11 84.53 
15.8 68.46 5.45 70.88 73.92 
32.4 35.69 5.01 63.51 60.02 

 
total dustiness 

[mg/g] 294.42 10.91 35.97 30.06 

 
 
 
 

 cumulative particle size distribution (%age larger than cut off) 

cut off [µm] Triox Blue(3) ATO Sica 1(3) ATO Sica 2(3) ATO Sica 3(3) Antimony 
Trioxide -V(3) 

0.473 99,67 99,55 99,34 99,83 99,26 
0.989 98,57 98,02 97,11 99,26 96,75 
2.04 96,08 90,22 90,85 98,45 86,41 
4.06 88,32 63,89 66,83 96,58 52,39 
8.13 73,51 41,75 36,13 93,17 7,82 
15.8 50,04 35,03 20,81 72,41 4,61 
32.4 28,27 31,79 14,55 35,57 4,51 

 
total dustiness 

[mg/g] 145,48 81,49 39,81 178,80 18,05 

Sources: (1) Weidenfeller, 2005; (2) Armbruster, 2000; (3) Weidenfeller, 2005a 
 
 
Based on the raw data above (aerodynamic diameters) which was extracted from the original reports on 

dustiness/PSD, the following cumulative distribution is presented graphically, with zinc oxide included for 

comparative purposes: 
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Figure 3: Particle size distribution of the dust that becomes airborne from the samples in the rotating drum 
according to Heubach 
 

 

The results presented in graphical form above may initially be interpreted in as follows: 

 

1. The rotating drum method simulates mechanical agitation of dusty solids (such as in bagging, filling and 

mixing operations) under identical conditions for all samples tested. Therefore, conclusions can be drawn on 

the likely particle sizes that will be encountered under occupational circumstances when handling the 

product. 

 

2. Whereas one would expect that the smallest grades of DAT would give the smallest airborne particulates, 

this is obviously not the case. Instead, the “medium” size range products (physical d50 in the range 1-

1.5 µm) obviously generate the finest particle size distribution when suspended in air. 
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5. Summary of results and conclusions 
 

The recently generated data on particle size, dustiness and relative density as presented in the text above 

(in comparison to zinc oxide) have been summarised in the table below. From the data on particle size 

distribution of airborne matter obtained during dustiness testing, the MMAD and GSD values were calculated 

by quasilinear regression by fitting lognormal distributions for each of the substances to its corresponding 

cascade impactor data based on aerodynamic diameters (in accordance with the procedure set forth in the 

draft OECD guidance document on acute inhalation toxicity testing: OECD, 2004). 

 

Table 2: Summary of results 

Compound rel. density(1) 

[g/cm³] 
d50(3) 
[µm] 

total dustiness(5) 
[mg/g] 

MMAD of airborne 
particles [µm] 

Geometric standard 
deviation 

(GSD) of MMAD 
ATO Sica 3 5.4 – 5.7 5.96 178.80 35.23 3.97 
Campine Z 5.44 5.76 294.42 28.85 3.53 
Triox Blue 5.6 3.11 145.48 16.87 3.58 
ATO Sica 2 5.4 – 5.7 1.59 39.81 7.42 3.03 
ATO-V 5.6 1.26 18.05 4.33 2.44 
Campine N 5.44 1.18 10.91 4.12 2.64 
ATO Sica 1 5.4 – 5.7 0.92 81.49 10.21 3.49 
Microfine®AO3 5.5 0.84 35.97 37.01 5.00 
Zinc oxide 5.6(2) ~1(4) 30.1(6) 36.04 3.70 

Sources: (1) producer data; (2) Zinc RAR; (3) total particle size analysis (Franke, 2005, 2005a); (4) company data; (5) from dustiness 

testing (Weidenfeller, 2005, 2005a); (6) from dustiness testing (Armbruster, 2000) 

 

Despite the fact that the use of dustiness and particle size distribution data in the assessment of 

occupational inhalation exposure is far from standardised, use of these parameters has previously been 

made successfully in the EU Risk Assessment Reports on Zinc and Zinc compounds for the purpose of 

extrapolation between compounds. Using the same approach, the following tentative conclusions may be 

drawn with reference to the possibility of extrapolating from occ. exposure data collected for zinc oxide: 

- dermal exposure: the DAT samples of medium and ultra-fine size distribution have total dustiness values of 

a similar order of magnitude as zinc oxide. It may therefore appear reasonable to extrapolate from zinc oxide 

to these for the assessment of dermal exposure during handling of finished products. However, since the 

dustiness of the large particle-size DAT is an order of magnitude higher, extrapolation from zinc oxide could 

be considered as somewhat limited, and may represent a mild underestimate. 

- inhalation exposure: at a first glance, the eight different sample sizes tested apparently show an 

inconsistent behaviour. However, from this representative range of products in the market, it can be 

concluded that the material corresponding to the medium particle-size range of products (physical d50 1-

15,5 µm) yields the largest proportion of small particles and therefore represents the material with the 

potentially highest fraction of respirable material, and could therefore be selected as “worst-case” for (i) 

occupational inhalation exposure assessment, and (ii) for acute inhalation toxicity testing. 
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Abbreviations 

BW    body weight 
GI     gastro-intestinal 
ICP-AES  inductively coupled plasma-atomic emission spectrometry 
ICP-MS  inductively coupled plasma-mass spectrometry 
IP     intraperitoneal 
IV     intravenous 
LOD    lower limit of determination 
PO    oral 
Sb     antimony 
Sb2O3   antimony trioxide 
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Summary 

The present study was conducted in order to estimate the oral bioavailability of 
antimony trioxide (Sb2O3) and determine the rate and route of excretion of Sb2O3 after 
oral (PO),  intravenous (IV) or intraperitoneal (IP) dosing in the rat. The study was also 
designed to contrast absorption kinetics and the ability to reach bone marrow after 
acute PO and IP exposure and to determine the pattern of tissue distribution and 
excretion following acute and repeated PO exposure. 
 
The study comprised the following six groups of rats: 
 

 
No study- or test substance-related signs of toxicity or unusual behaviour were 
observed. Body weight gain was normal. 
 
Blood, plasma, urine, faeces and several organs (bone marrow, liver, brain, femur, 
kidneys, thyroid, lungs, testes, uterus, muscle, heart, prostate, ovaries, skin, spleen), 
residual carcass and gastro-intestinal (GI)-tract including content were collected for 
analysis of the  antimony concentration by ICP-AES (faeces and dose formulations) or 
by ICP-MS (blood, urine, cage wash and tissue), both after sample destruction with 
aqua regia. 
 
Blood kinetics 

The blood concentration of antimony (Sb) versus time curve after intravenous injection 
for group A showed a rapid distribution phase from the blood into an extravascular 
compartment. The lowest blood concentration of Sb was reached 4 hours after injection. 
From this time point on, Sb was redistributed to blood and showed a concentration 
versus time curve very similar to the curves observed after oral administration of Sb2O3 

at both the single oral low and high dose (groups C and D) with an absorption phase and 
an elimination phase. After oral administration, the absorption from the GI-tract into the 
vascular system was slow with a Cmax at approximately 24 hours after dosing. The 
absorption from the dosing site was determined to be not complete in the IP-dosed 
animals (Group B). The data generated from this group are therefore difficult to 
interpret and are considered unreliable. No accurate half-life could be calculated from 
the obtained kinetics curves. However, a bioavailability factor could be calculated from 
the AUC (0-72h) of the intravenous and oral groups, which showed that the oral 
bioavailability of Sb is low but significant in both the single oral low dose (C) and the 
single oral high dose (D) groups with values of 0.3% and 0.05%, respectively. 

Group Route Dosing frequency Dose level In-life period 
Number 

of 

A IV single 1.57 mg/kg SbCl3 3 days 4♂ 

B IP single 100 mg/kg Sb2O3 3 days 4♂ 

C PO single 100 mg/kg Sb2O3 3 days 4♂ + 4♀ 

D PO single 1000 mg/kg Sb2O3 3 days 4♂ + 4♀ 

E PO 

 
14 day repeated 1000 mg/kg Sb2O3 14 + 3 days 4♂ + 4♀ 

F Control non-dosed (background) 1 day 4♂ + 4♀ 
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It was concluded that the absorption of Sb from the GI- tract was a slow and saturable 
process. 
 

Absorption and excretion 

After an intravenous dose (group A), around 30% of the total Sb was excreted in the 
faeces within the first 24h and around 14% was recovered in the urine 72h after dosing. 
In the IP-dosed animals (group B), 36% of the Sb was recovered from the faeces 
whereas in the orally dosed animals around 80% and 100% of the dosed Sb was 
excreted via the faeces 72h after dosing for the single low and the single high dose 
group, respectively. Only very low amounts of antimony were found in the urine, the 
tissues and carcass in both the orally dosed groups. These results correlate with the oral 
bioavailability of around 0.3% and 0.05% calculated from the blood concentration 
curves for the low and the high dose group, respectively. 
 
Both the recovery of Sb in urine and tissues and the calculated bioavailability are 
approximately 5 to 7 times lower for the oral high dose (group D) than for the oral low 
dose (Group C) confirming that the oral absorption is a saturable process. 
 
Tissue distribution 

The Sb concentration in bone marrow seemed to correlate with the whole blood 
concentration in both the intravenous and the oral low dose group. The ability of Sb to 
reach bone marrow after a single oral low dose in rats was around ten times lower than 
in the intravenously dosed rats. In the IP-dosed animals, however, the Sb content in bone 
marrow was approximately four times higher than the blood concentration in these 
animals and approximately forty times higher than in the bone marrow of the oral low 
dose rats. The Sb concentration in the bone marrow of the control group was higher than 
the Sb concentration in other tissues and, thus, similar to the concentration in the bone 
marrow of the oral low dose group. In the oral high dose group the Sb concentration in 
bone marrow was much higher than in whole blood indicating that appreciable amounts 
of antimony were distributed to bone marrow. After repeated oral high dosing the Sb 
concentration in bone marrow increased less than the concentration in whole blood, 
which was not the case in the single oral high dose group. This result could indicate a 
saturation of the bone marrow tissue after repeated dosing.  
 
A similar pattern was seen for the thyroid where the Sb concentration after the single 
oral low dose was comparable to the control, increased about ten times after a single oral 
high dose but did not increase significantly after repeated oral high dosing. It is 
noticeable that in control animals the Sb concentration in the thyroid was as high as in 
the bone marrow and much higher than in whole blood. 
 
In most of the other studied organs the Sb concentration increased moderately either 
after a single oral low or a single oral high dose. After repeated oral dosing, Sb content 
was increased in all organs, but not in proportion to the increase in dose. 
  
Conclusions 

It can be concluded that the absorption of Sb after oral dosing of Sb2O3 is a slow and 
saturable process. Sb is poorly absorbed, but undergoes significant distribution as it 
binds to red blood cells. Appreciable amounts are distributed to bone marrow via all 
routes of dosing. It can also be concluded that Sb2O3 undergoes urinary and biliary 
excretion after oral dosing. 
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1 General 

1.1 Study sponsor and monitor 

Sponsor  International Antimony Oxide Industry Association  
  c/o Karine Van de Velde 
  IAOIA Secretary-General 
  Nijverheidsstraat 2 
  2340 Beerse 
  Belgium 
Study monitor  K. van de Velde 
Email address  karine.vandevelde@campine.be  
 
 

1.2 Testing facility 

TNO Quality of Life, Business Units Physiological Sciences, Toxicology and 
Pharmacology, and Analytical Services 
Postal address  P.O. Box 360, 3700 AJ Zeist, The Netherlands. 
Location  Utrechtseweg 48, 3704 HE Zeist, The Netherlands. 
Telephone  +31 30 694 4144 
Fax +31 30 6944986 
 
 

1.3 Responsible personnel 

Study director A.Th.H.J. de Bie1  

 E-mail: debie@voeding.tno.nl 
Deputy Study Director Dr A.P. Freidig1 
Animal care G. van Beek2 

Antimony analysis H.P.M. de Haan3 
Management Dr A.F.M. Kardinaal1 
 
1 Business Unit Physiological Sciences 
2 Business Unit Toxicology and Pharmacology 
3 Business Unit Analytical Services 

 
 

1.4 Time schedule experimental phase 

The experimental phase of the study was conducted at the testing facility from 13 July 
2005 (arrival of the animals) to 29 November 2005 (last analysis of samples) according 
to study plan P6502 entitled “A study on the biodistribution of Antimony trioxide 
(Sb2O3) in rats”, approved by the Study Director on 4 July 2005, and amendment I to 
this plan approved on 14 July 2005. 
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2 Introduction 

2.1 Objective 

The present study was conducted in order to: 
 
- estimate the oral bioavailability of antimony trioxide (Sb2O3) at two different dose 
  levels in the rat using antimony (Sb) as the marker, 
-  determine the rate and route of excretion of antimony trioxide after oral (PO), 
  intravenous (IV) or intraperitoneal (IP) dosing in the rat, 
-  contrast absorption kinetics and ability to reach bone marrow after acute PO and IP 
  exposure, 
-  determine the pattern of tissue distribution and excretion following acute and 
  repeated PO exposure. 
 
 

2.2 Applicable guidelines 

The study was conducted in accordance with the OECD Guideline no. 417 (Guideline 
for Testing of Chemicals, Toxicokinetics, adopted 4 April 1984) and the EU guideline 
B36 on Toxicokinetics. 
 
The study was conducted in compliance with the Organisation for Economic Co-
operation and Development Principles of Good Laboratory Practice (as revised in 1997), 
Paris, ENV/MC/CHEM(98)17. 
 
 

3 Deviations 

There were no deviations from the study plan. 
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4 Materials and methods 

4.1 Study substances 

4.1.1 Antimony trioxide (test substance) 

Chemical name : Antimony trioxide 
Company name : Campine N 
Molecular formula : Sb2O3 
Molecular weight : 291.5 
CAS Reg no. : 1309-64-4 
Batch number : 29113 
Purity : 99.93 % 
Appearance : white powder 
Storage conditions       : ambient temperature in tightly closed containers 
Supplier         : Campine n.v. 
Arrival at TNO : 11 April 2005 
Expiry date : 1 November 2009 
TNO dispense number  : 0500A1 
Certificate of Analysis : Appendix 1 
 

4.1.2 Antimony trichloride (reference substance) 

Chemical name : Antimony trichloride 
Molecular formula : SbCl3 
Molecular weight : 228.1 
CAS Reg no. : 10025-91-9 
Lot number : 07320LC 
Purity : 99.99% 
Appearance : white powder 
Storage conditions       : ambient temperature in tightly closed containers 
Supplier       : Aldrich 
Product number : 337374 
Arrival at TNO : 7 July 2005 
Expiry date : 31 July 2010 
TNO CBS number : 46459 
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4.2 Test system 

4.2.1 Animals 

Species             Rat 
 
Strain            Sprague Dawley Crl:CD (SD) 
 
Justification   Laboratory rats are standard rodent species used for studies of 

this type. The strain was selected based on previous toxicity 
studies with the test substance.  

 
Source  Charles River Deutschland, Sulzfeld, Germany. 
 
Number and sex  27 males and 19 females. In order to take into account 

unforeseen complications, extra animals were included 
during the acclimatization period. Four non-dosed animals of 
each sex were used for blank urine and faeces (24 h 
collection) and for blank tissue samples. These samples were 
also used for method validation. 

Age 7 weeks of age at the start of dosing. 
 

4.2.2 Maintenance of animals 

Acclimatization      Animals were acclimatized to laboratory conditions for at 
least 5 days prior to the experimental start date, including one 
day of simulated test conditions in the metabolism cages. 

 
Health condition  Upon arrival (13 July 2005), the rats were housed under 

quarantine conditions and checked for overt signs of ill health 
and anomalies. Serological investigation of the 
microbiological status, conducted in random samples, 
demonstrated that the animals were in good health. 

 
Environment The animals were kept in room 5.2.01, ventilated with 9-11 

air changes per hour and maintained at a temperature of 22 
+/- 3 ºC and a relative humidity of at least 30% and not 
exceeding 70% other than during room cleaning. Lighting 
was artificial with a sequence of 12 hours light and 12 hours 
dark. 

 
Housing Until the start of dosing, the animals were housed 3-4 per 

cage (Macrolon type IV) on sawdust. During dosing and 
collection of excreta, they were housed individually in 
Nalgene metabolism cages (Techniplast).  

 
Identification  The animals were identified by a group letter and a unique 

animal number on the tail, which was used for sample 
identification. The cages were identified by cage cards 
showing the study number, group letter and animal number.   

 
Diet   The animals were allowed to have free access to a 

commercial rodent diet (Rat no. 3 breeding diet, SDS, Special 
Diets services, Whitham, England). During acclimatization, 
the rats received batch number 4428 (chow) and in the 
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metabolism cages batch number 4544 (powder). The certifi-
cates of analysis are given in Appendix 2.  

 
Drinking water   The drinking water was offered ad libitum. The drinking 

water suitable for human consumption (quality guidelines 
according to Dutch legislation based on EEC Council 
Directive 98/83/EEC) was supplied by N.V. Hydron Midden-
Nederland. Results of the routine physical, chemical and 
microbiological examination of drinking water as conducted 
by the supplier are made available to TNO. In addition, the 
supplier periodically  (twice a year) analyses water samples 
taken at the premises of TNO Quality of Life in Zeist for a 
limited number of physical, chemical and microbiological 
variables. The results of samples taken during or close to the 
conduct of the study are given in Appendix 3. 
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4.3 Experimental design 

The study comprised six groups of rats. The dose levels were selected on the basis of 
toxicity data. The IV route served as a reference group. Non-dosed animals were used to 
measure background levels of antimony. An overview of the test groups is given below. 
 

 

4.3.1 Sampling 

Group A:   Blood samples (tail blood 100 µl) were collected 15, 30 and 
60 minutes, and 2, 4, 8, 24 and 48 hours after dosing. At 
sacrifice (72 hours) blood was collected from the abdominal 
aorta. 

 Urine and faeces were collected 0-24, 24-48 and 48-72 h after 
dosing. 

 At sacrifice, bone marrow along with left and right femurs 
were collected. 
  

Group B:   Blood samples (tail blood 100 µl) were collected 4, 8, 12, 24 
and 48 hours after dosing. At sacrifice (72 hours) blood was 
collected from the abdominal aorta. 

 Urine and faeces were collected 0-24, 24-48 and 48-72 h after 
dosing. 

 At sacrifice, bone marrow along with left and right femurs 
were collected. 

 

The remaining carcasses of groups A and B were stored frozen (< -18ºC) for possible 

later analysis of organs or tissues of interest. It was decided that additional analysis 

were not necessary 
 
Groups C and D:   Blood samples (tail blood 100 µl) were collected 4, 8, 12, 24 

and 48 hours after dosing. At sacrifice (72 hours) blood was 
collected from the abdominal aorta. 

 Urine and faeces were collected 0-24, 24-48 and 48-72 h after 
dosing. 

 At sacrifice, the following organs or tissues were collected:  
Liver      Brain      Femur 

 Kidneys    Thyroid      Blood  
 Lungs     Testes or uterus   Muscle  
 Heart     Prostate or ovaries  Skin 
 Spleen      Bone marrow   Residual carcass 
 GI-tract including contents 
 

Time 
group 

Route 
Dosing 

frequency 
Dose level 

 
In-life period 

Number of 
animals 

A IV single 1.57 mg/kg SbCl3 3 days 4♂ 

B IP single 100 mg/kg Sb2O3 3 days 4♂ 

C PO single 100 mg/kg Sb2O3 3 days 4♂ + 4♀ 

D PO single 1000 mg/kg Sb2O3 3 days 4♂ + 4♀ 

E PO 
 

14 day repeated 1000 mg/kg Sb2O3 14 + 3 days 4♂ + 4♀ 

F Control non-dosed 1 day 4♂ + 4♀ 
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Group E:   Blood samples (tail blood 100 µl) were collected prior to 
dosing on day 2, 7, 10, 12, 14, and 24 and 48 hours after the 
final dose on day 14. At sacrifice (72 hours after the final 
dose) blood was collected from the abdominal aorta. 

 Urine was collected during the entire period in 24-hour 
intervals. 

 At sacrifice, the following organs or tissues were collected:  
Liver      Brain      Femur 

 Kidneys    Thyroid      Blood  
 Lungs     Testes or uterus   Muscle  
 Heart     Prostate or ovaries  Skin 
 Spleen      Bone marrow   Residual carcass 
 GI-tract including contents 
 
Group F:  Control animals were kept for one day in metabolic cages in 

order to collect blank urine and faeces. 
At sacrifice (24 hours) blood was collected from the 
abdominal aorta. In addition, the following organs or tissues 
were collected: 

 Liver      Brain      Femur 
 Kidneys    Thyroid      Blood  
 Lungs     Testes or uterus   Muscle  
 Heart     Prostate or ovaries  Skin 
 Spleen      Bone marrow   Residual carcass 
 GI-tract including contents 
 

4.4 Conduct of the study 

4.4.1 Preparation of dose formulations 

IV dose solution: The reference substance (SbCl3) was formulated as a solution in sterile 
isotonic saline solution. The Sb concentration in the dose solution was determined by 
ICP-AES in aliquots taken prior to and directly after dosing. 
 

Oral and IP dose formulations: The test substance (Sb2O3) was formulated as a 
suspension in 0.5% hydroxypropyl methylcellulose (w/v) and 0.1% aqueous polysorbate 
80 (w/v). The Sb concentration in the dose formulations was determined by ICP-AES in 
aliquots taken prior to and directly after dosing. 
 
For group E two dose formulations were prepared. The first was used on day 1-7, the 
second on day 8-14. The dose formulations were gently stirred using a magnetic stirring 
bar and visually checked for homogeneity before each administration. The Sb 
concentration in the dose formulations was checked by taking aliquots just before and 
directly after dosing. In addition, the vehicle used for IP and PO administration was 
analyzed for any antimony present. 
 

4.4.2 Dose administration 

IV administration  Intravenous injection of 5 ml/kg BW in the tail vein.  
 
IP administration  Intraperitoneal dose administered by injection in the abdomen 

at 10 ml/kg BW.  
 
PO administration Oral (gavage) dose of 10 ml/kg BW administered by stomach 

tube 
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Amount dosed   Before dose administration, the animals were weighed and the 
dosing amount calculated. The exact dose was determined 
retrospectively by the difference in weight of the needle plus 
syringe or stomach tube before and after administration of the 
formulated test substance. For group E (repeated dose), the 
administered dose was based on volume. To verify the proper 
dose administration, the doses were also weighed on day 1, 8 
and 14. For each rat, the administered dose and time of dosing 
was recorded. 

 

4.4.3 Feeding status and observations 

Feeding status Rats were allowed to have free access to food and water during 
their stay in metabolism cages. The animals were not fasted 
overnight prior to dosing. Administration of the test material 
was around 9.00 AM.  

 
Animal behaviour Any unusual behaviour of the animals was recorded. 
 
Body weight   Individual body weights were determined at the start of the 

acclimatization to the metabolism cages, just before dosing and 
at sacrifice. Animals of group E were weighed daily prior to 
dosing. 

 

4.4.4 Sample collection and storage 

Samples were collected as described in section 4.3.1. All weights were recorded to 
ensure a proper mass balance 
  
Urine Urine was collected at room temperature. The samples were 

weighed, transferred to storage vials and kept frozen (<-18ºC) 
until analysis. 

 
Faeces    Faeces were collected at room temperature. The faeces were 

diluted with water and homogenized at the end of the collection 
period. The homogenate was weighed, transferred to storage 
vials and kept frozen (<-18ºC) until analysis. 

 
Blood      Blood for blood kinetics was taken from the tail vein (vena 

sacralis media) by cutting the tip of the tail. Blood (100 µl) was 
collected in haematocrit capillaries and directly transferred into 
weighed Eppendorf cups containing 400 µl isotonic saline. 
Terminal blood was taken from the abdominal aorta and 
collected in heparinized tubes. After removal of whole blood 
aliquots, plasma was prepared by centrifugation at 
approximately 1200xg. Whole blood and the remaining plasma 
were transferred to storage vials and kept frozen  
(<-18ºC) until analysis. The blood cells were discarded.  

 
Sacrifice    At the defined time points, the animals were killed by 

exsanguination after anaesthesia with CO2/O2, and tissues and 
organs removed, weighed and kept frozen (<-18ºC) until 
analysis. The residual carcass and GI-tract were directly 
digested with aqua regia and stored at room temperature until 
analysis. 
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Cage wash    At the end of the collection period, cages were rinsed 

thoroughly with water/Triton X-100 (100/1; v/v). Samples 
were kept at room temperature until analysis. 

 
Identification   Each sample was identified by study number, animal number,  
of samples         sample type, and sampling time and date. In addition, 
     samples received a unique serial number 6502/Xnnn, where X 
     is the type of sample. A sampling list was used to describe the 
     coupling to the original samples. 
 

4.4.5 Analysis 

4.4.5.1 Analysis of Antimony 

Faeces and dose formulations  

The amount of antimony in samples of faeces homogenates and dose formulations was 
determined by ICP-AES at a wavelength of 206 nm after destruction with aqua regia. 
The concentration of antimony was also determined at an alternative wavelength of 217 
nm. The difference between the concentrations at these two wavelengths was considered 
to be not significant if it was smaller than 10 %. 
 
Faeces 
- approximately 4-5 g of faeces homogenate was weighed in a 100 ml flask 
- 6 ml hydrochloric acid and 2 ml nitric acid were added and the mixture heated on 

a hotplate during 1 hour 
- the solution was transferred to a polyethylene bottle with water and brought to 

approximately 50 g  with water  
- the Sb content was determined in the solution by ICP-AES using a calibration line 

of 0, 0.5, 1, 5, 10, 25 and 50 mg Sb/L  
 
Dose formulations 
- 9 ml hydrochloric acid and 3 ml nitric acid were added to weighed aliquots of the 

dose formulations 
- the mixture was heated on a hotplate during 1 hour 
- the solution was transferred to a polyethylene bottle with water and brought to 

approximately 100 and 500 g  with water for the low and high dose formulations, 
respectively 

- the Sb content was determined in the solution by ICP-AES ICP-AES using a 
calibration line of 0, 0.5, 1, 5, 10, 25 and 50 mg Sb/L  

-  
 
The following equipment and conditions were used: 
Instrument model:  IRIS Intrepid  
Software:     TEVA version 1.4.2 
Auto sampler:   Timberline 
Number of repeats: 3 
Wavelength:     206, 217 nm (206 nm was used for quantification) 

 Urine, blood and tissues 

The amount of antimony in samples of blood, plasma, urine, cage wash and tissue was 
determined by analysis with ICP-MS at a mass of 121, including the internal standard 
rhodium (mass 103) after sample destruction with aqua regia. The Sb concentration was 
also determined at the alternative mass of 123. The difference between the 
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concentrations at these two masses was considered not to be significant if it was smaller 
than 10 %. Prior to ICP-MS analysis, a calculated amount of the internal standard 
rhodium was added to all solutions.  
 
Urine and cage wash 
- approximately 1 g of urine or cage wash was weighed in a 10 ml tube 
- the sample was diluted with 9 ml aqua regia and the total solution weighed 
-  the Sb content was determined in the solution by ICP-MS using a ICP-AES using 

acalibration line of 0, 0.5, 1, 2, 5, 10, 25, 50, 100 and 200 µg Sb/L  
 
 
Blood 
- the total sample of blood was mixed with 10 ml aqua regia and the total solution  

weighed 
- the mixture was heated on a water bath (boiling) for 1 hour  
- the Sb content was determined in the solution by ICP-MS using a ICP-AES using a 

calibration line of 0, 0.5, 1, 2, 5, 10, 25, 50, 100 and 200 µg Sb/L  
 
Tissue 
- a sufficient amount of aqua regia was added to the total sample of tissue to 

completely immerse the sample  
- the mixture was heated on a hotplate during 1 hour or more (residual carcass) to 

completely break down the sample 
- the solution was transferred to a polyethylene bottle with water and brought to an 

exact mass with water. 
- the Sb content was determined in the solution by ICP-MS using a ICP-AES using a 

calibration line of 0, 0.5, 1, 2, 5, 10, 25, 50, 100 and 200 µg Sb/L 
 
The following equipment and conditions were used: 
Instrument model:    PerkinElmer SCIEX Elan DRC II 
Software:       Elan version 2.4 
Auto sampler:     Cetac ASX-510 
Readings/repeat:    1 
Number of repeats:   3 
Mass isotopes measured: Tin m/z =121, 123 (m/z 121 was used for quantification) 
Sweeps/Reading:    20 
Dwell time:      50.0 ms 
Read delay:      15 s 
Scan mode:      Peak hopping 
Mass isotope internal standard: Rhodium m/z = 103 
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4.4.5.2 Pharmacokinetic analysis 

The average background levels of the non-dosed animals were subtracted before 

pharmacokinetic analysis. For the IV administation the t=0 value was extrapolated using 

the distribution half-life till t=1 h. The pharmacokinetic parameters were calculated by 

non-compartmental regression analysis using a custom-made Excel spreadsheet. 

 

Parameter Unit Description 

Cmax  (ng/g) Observed maximal blood concentration. 

 

Tmax   (h) Time to reach Cmax 

 

AUC(0-n)  (ng/g*h) Area under the blood concentration versus time 

curve up to the last sampling point using the 

log/linear trapezoidal rule. 

 

AUC(0-infinity)  (ng/g*h) Total area under the blood concentration curve, 

calculated as AUC(0-n).+ Cn/ k2 , where Cn is 

blood concentration at the last sampling point. 

 

k2  (h-1) Elimination rate constant, calculated by linear 

regression analysis of the terminal part (Cmax to 

last time point) of the log-concentration versus 

time curve. 

 

T1/2 terminal   (h) Elimination half-life = ln(2)/ k2. 
 

Bioavailability IP dose (%) AUC(0-infinity) [IP]/ AUC(0-infinity)[IV] *  

  Dose [IV] / Dose  [IP] * 100 

  Both doses were first converted to mg Sb/kg 

 

Bioavailability PO dose (%) AUC(0-infinity) [PO]/ AUC(0-infinity)[IV] *  

  Dose [IV] / Dose [PO] * 100 

  Both doses were first converted to mg Sb/kg 

 

 

4.4.5.3 Calculation of results 

 
Sb figures which were below the limit of determination (LOD) were first converted to % 
of dose using the LOD figure and than presented as < …%.   
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5 Results 

5.1 Concentration and homogeneity of dose formulations 

The dose formulations prepared on the day of administration remained homogeneous 
throughout use. An overview of dose formulation concentrations determined shortly 
before and after dosing is presented in Table 1 below. 
 
Table 1 Concentration and homogeneity of dosing formulations 
 

Concentration  (mg Sb/kg dose formulation) Dose group 

(day of preparation) Before dosing After dosing Mean %CV 

A       155.3      151.9      153.6 1.6 

B 7972 8349 8161 3.3 

C 8215 8635 8425 3.5 

D 77310 77937    77623 0.6 

E 75431 75316    75374 0.1 

F No dose No dose    < 1 
- 
 

 
 

5.2 Animal observation and dose administration 

The animals were checked for appearance and behaviour during acclimatization, at the 
time of administration, and at each sampling time. No study- or test substance-related 
signs of toxicity or unusual behaviour were observed. Body weight gain was normal 
with no differences between the sexes from the various treatment groups. Individual and 
mean animal body weights, as well as details of the individual and mean administered 
dose, are presented in Tables A1 to A10 in Appendix 4.  
 
Doses are expressed as mg Sb/kg body weight and as mg SbCl3/kg body weight (group 
A) or Sb2O3/kg body weight (group B-E). The administered dose was close to the 
intended dose for all animals. 
 
One of the male rats receiving the repeated oral high dose (group D) died as a result of 
incorrect dosing (into to the lungs) at day 8. Some  other animals of group D (nr 54,  58 
an 51 had some dark red spots on the longs. Instillation of test substance can be 
excluded, since the Sb content of the longs from these animals was not elevated as 
compared to the other animals of this group. 
 
At necropsy it was observed that animals that received the IP dose still had visible 
residues of test substance in the abdominal cavity and thus, absorption from the dosing 
site was not complete.  
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5.3 Blood kinetics 

The time course for antimony in whole blood was determined after administration in all 
dose groups. Individual blood concentrations of antimony, expressed as ng Sb/g blood, 
are presented in Table A11 to A20 in Appendix 5. Figure 1a and 1b below show the 
logarithmic blood concentration of Sb versus time curves after dosing. Blood kinetic 
parameters are presented in Table 2.  
 
Figure 1a Blood concentration (ng Sb/g on a logaritmic scale) versus time curves of 

antimony in male and female rats after intravenous or oral administration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1b  Blood concentration (ng Sb/g on a linear scale) versus time curves of 

antimony in male and female rats after repeated oral high dosing for 14 
days 
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The blood concentration versus time curve after intravenous injection (group A) showed 
a rapid distribution phase from the blood into an extravascular compartment. As 
antimony was injected in a soluble form in this group (SbCl3), it presumably partitioned 
into the intercellular water just outside of the vascular system. The lowest blood 
concentration was reached 4 hours after injection. From this time point on, antimony 
was redistributed to blood and showed a concentration versus time curve very similar to 
the curve observed after oral administration of Sb2O3 with an absorption phase and an 
elimination phase. The Cmax in blood in this absorption phase was reached 
approximately 24 hours after dosing both intravenously (Group A) and orally at two 
concentrations (groups C and D). 
 
The blood concentration versus time curve observed after intraperitoneal injection 
(group B) presented no clear peak and no elimination phase for the mean of all animals. 
Individual data (see Table A12 in Appendix 5) show that the blood concentration 
increased steadily in time for three animals but reached a maximum value at 72h for 
only two of the four animals (see Appendix 5, Figure A1). In one animal the blood 
concentration was first very low and then increased suddenly after 48 h. At necropsy it 
was observed that all animals of the IP group still had visible residues of the test 
substance in the abdominal cavity indicating that the absorption from the dosing site was 
not complete. The dosed Sb2O3, being poorly water soluble, is probably removed only 
extremely slowly from the peritoneal cavity. The data generated from this group are 
therefore difficult to interpret and are considered unreliable. 
 
After oral administration (groups C and D), the absorption from the GI-tract into the 
vascular system was slow, only reaching a peak after ca. 24 hours. The Cmax was not 
even two times higher in group D (1000 mg/kg) than in group C (100 mg/kg). The 
difference between both dose groups for the calculated AUC (0-72h) was in the same 
range with a ratio between the oral low and high dose of 2 and 1.37 in males and 
females, respectively. The difference in Cmax and AUC (0-72h) did not reflect the dose 
difference indicating that the absorption already had reached a maximum at the low 
dose. 
 
Table 2 Blood kinetics of Antimony (in ng Sb/g) in rats 
 

Group A B C D 

Sex male male male female male female 

Dose        (mg Sb/kg BW) 0.752 86.8 87.3 87.2 865 852 

Cmax                             (ng/g) 1353 11380 400 287 769 680 

Tmax                       (h)  24 72 24 24 24 48 

T1/2                                       (h) (83)2 n.a. (21)2 (46)2 (223)2 (253)2 

AUC (0-72h)  (ng/g.h) 73900 309000 21200 28300 44400 38700 

AUC(0-infinity)     (ng/g.h) n.a. n.a. n.a. n.a. n.a. n.a. 

Bioavailability1     (%)  - - 0.247 0.330 0.052 0.046 

1: Calculated only based on the area under the measured data (AUC 0-72h) 

2: Calculated only on the last two measured points and, thus, not reliable 

n.a.: not applicable 

 

After the peak, the elimination was also slow for both oral doses and intravenous 
administration and the half-lives were calculated from elimination rates based on two 
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time points only (48 and 72h). The T1/2 values presented in Table 2 are therefore not 
considered as sufficiently reliable to allow the extrapolation of the AUC (0-72h) to the 
AUC(0-infinity). However, a bioavailability factor could be calculated from the AUC (0-72h) 
of the intravenous and oral groups, which showed that the oral bioavailability of 
antimony is low but significant in both the low dose (C) and the high dose (D) groups. 
No sex differences in absorption or distribution were observed in either of the single oral 
dose groups. 
 
During the 14 days repeated oral high dosing, Sb blood concentrations increased almost 
linearly with time up to 24 h after the last dose and then decreased slowly (< 5% per 
day) during the next two days. This indicates that binding to blood cells was not 
saturated after 14 days at the dose level tested. 
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5.4 Absorption and excretion 

The recovery of antimony in urine and faeces was determined in all single dose groups 
(A to D). Summary results are presented in Table 3 below. Individual data are presented 
in Table A21 to A26 in Appendix 6. In group A and B, the Sb content in the residual 
carcass was not determined. 
 
Table 3 Recovery of antimony in excreta and tissues in the various single dose 

groups- Expressed as % of the dose. 

n.a.: not available 

* : Sum of blood and tissues (excluding organs) 

 

In the rats of the intravenously SbCl3 dosed group (A), around 30% of the total antimony 
was excreted in the faeces within the first 24h. Nearly 14% of the dosed Sb was 
recovered in the urine 72h after dosing. A total above 45% of the dose was excreted at 
the end of the collection period. Antimony is likely excreted mainly via the bile into the 
faeces. Therefore the total absorption cannot be calculated from the urine recovery in the 
orally dosed groups and the bioavailability data as calculated from the blood 
concentration curves are the most relevant measurement of antimony absorbed from the 
GI-tract. 
 

Dose group 

Dose 
A 
 

B 
 

C  
male 

C 
female 

D 
male 

D 
female 

(mg Sb/kg BW) 0.752 86.1 87.3 87.2 865 852 

          

Urine     0-24 h 11.62 0.22 0.040 0.025 0.0066 0.0061 

24-48 h 1.57 0.10 0.003 0.006 0.0009 0.0013 

48-72 h 0.67 0.06 0.006 0.003 0.0004 0.0007 

Subtotal 13.76 0.39 0.050 0.034 0.0079 0.0080 

             

Faeces    0-24 h 31.8 34.13 71.70 73.37 98.38 90.83 

24-48 h < 7.8 1.96 7.45 8.21 1.68 7.83 

48-72 h < 9.1 0.18 0.09 1.75 0.01 0.07 

Subtotal n.a. 36.26 79.23 83.33 100.07 98.74 

             

Cage wash < 0.61 0.01 < 0.01 < 0.01 0.002 < 0.001 

 Total excreted n.a. 36.67 79.29 83.37 100.08 98.75 

             

GI-tract  

(incl content 
n.a. n.a. 0.004 0.019 0.002 0.003 

             

Tissue residues             

Excised * n.a. n.a. 0.007 0.008 0.0043 0.0023 

Organs n.a. n.a. 0.002 0.002 0.0003 0.0004 

Carcass n.a. n.a. 0.023 0.021 0.0017 0.0023 

 Total Retained n.a. n.a. 0.033 0.031 0.0063 0.0051 

             

 Total Recovery n.a. n.a. 79.33 83.42 100.09 98.76 
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In the IP-dosed animals (group B), 36% of the antimony was recovered from the faeces 
but with a large variability between the animals. 
In group C, dosed orally with a single low dose of Sb2O3, around 80% of the dosed Sb 
was excreted via the faeces within 72h after dosing. Only very low amounts of antimony 
were found in the urine (0.05% for males and 0.03% for females) and in the tissues and 
carcass (0.03%). These results correlate with the oral bioavailability of around 0.3% 
calculated from the blood concentration curves. 
 
In group D, dosed orally with a single high dose of Sb2O3, between 99 and 100% was 
excreted via the faeces within 72h after dosing. Extremely low amounts of Sb were 
recovered in the urine and the tissues (0.008 and 0.006 % of the dose, respectively). 
These values correlate with the bioavailability calculated from the blood concentration 
curves. In both males and females the recovery of Sb in urine and tissues and the 
calculated bioavailability are approximately 5 to 7 times lower for the high dose group D 
than for the low dose group C, confirming that the oral absorption reached a maximum. 
 
The urinary excretion of antimony in male and female rats after repeated oral dosing was 
monitored during the 14 days of the dosing period and for 3 days afterwards. The results 
are presented in Appendix 6 Table A27 and A28 and graphically in Figure A2 and A3. 
The excretion was relatively steady in the beginning of the dosing period but seemed to 
decrease slowly from day 8 on in males and from day 11 on in females. These results 
might reflect a decrease in antimony absorption from the gastro-intestinal tract rather 
than a loss of renal excretion capacity because the Sb concentration in the kidneys at 
sacrifice was not elevated as compared to the carcass (see Table 4). Also a saturation of 
the system can be excluded since blood concentration of antimony was almost linear, 
increasing with time. The urinary Sb content decreased rapidly immediately after the last 
dosing day. 
 

5.5 Tissue distribution  

In groups A and B, IV- and IP-dosed respectively, the determination of tissue 
distribution was limited to the blood, plasma, bone marrow and femurs. The results for 
these groups are presented in Table 4 below and in Tables A29 and A30 in Appendix 7. 
The distribution of antimony as total Sb is presented in Table 5 for groups C, D, E and F. 
Individual data are shown in Table A31 to A38 in Appendix 7.  
 
Table 4 Tissue distribution of antimony after a single intravenous dose of SbCl3 or a 

single intraperitoneal or oral dose of Sb2O3 in male rats - Expressed as ng 
Sb/g tissue. 

 

 A B C male 

Whole blood 1111 11383 181 

Plasma          3.1       18       3.1 

Bone Marrow 1083 40517* 141 

Femurs   214  6081    56.4 

* A wide distribution in values between the four animls was observed (11462-96284) 

 
The ability of antimony to reach bone marrow after a single low dose was around ten 
times lower in the orally treated rats than in the IV-dosed rats. In the IP-dosed animals, 
however, the antimony content in bone marrow was approximately four times higher 
than the blood concentration in these animals and approximately forty times higher than 
in the bone marrow of the oral low dosed rats. 
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Table 5 Tissue distribution of antimony after single or repeated oral dosing of Sb2O3 

in rats - Expressed as ng Sb/g tissue. 
 

 F (control) C D E 

 male female male female male female male female 

Whole blood 2.8 3.0 181 189 708 640   8278  6886 

Plasma 1.8 2.8 3.1      3.2 2.8 2.6 21      10 

Bone marrow 80 142 141 89 1192 1996 2486  3517 

Femur 18.9 10.0 56 38 48 32 254 265 

Liver 3.9 3.0 36 25 41 64 823 675 

Kidney 2.7 2.4 15 8 12 23 323 261 

Lung 3.6 2.2 36 27 41 61 746 882 

Heart 3.6 3.1 22 14 42 41 643 356 

Spleen 10 32 83 50 197 113 1485 1386 

Brain < 1.4 < 1.4 1.4 < 1.4 2.2 < 1.4 30 17 

Thyroid 98 195 158 120 1507 2103 2639 2280 

Testes < 0.8 n.a. 2.3 n.a. 2.8 n.a. 39 n.a. 

Prostate 9.5 n.a. 11.4 n.a. 8.5 n.a. 80 n.a. 

Uterus n.a. 15.2 n.a. 12.8 n.a. 11.4 n.a. 116 

Ovaries n.a. 17.3 n.a. 29.4 n.a. 262 n.a. 665 

Muscle 2.7 3.3 18 4.4 5.0 4.7 39 44 

Skin  2.3 1.5 41 11 9.6 16 90 103 

Residual Carcass 10.4 5.7 27 22 19 26 303 221 

n.a.: not applicable 

 
The Sb concentration in the bone marrow of the control group was higher than the Sb 
concentration in other tissues and, thus, similar to the Sb concentration in the bone 
marrow of the oral low dose group (C). But in the oral high dose group (D) the antimony 
concentration was much higher in bone marrow than in whole blood indicating that 
appreciable amounts of antimony are deposited in bone marrow. After repeated oral high 
dosing (group E), the Sb concentration in bone marrow increased less than the 
concentration in whole blood, which was not the case in group D. This result could 
indicate a saturation of the bone marrow tissue after repeated dosing.  
 
A similar pattern was seen for the thyroid where the Sb concentration after the single 
oral low dose was comparable to the control, increased about ten times after a single oral 
high dose, but did not increase significantly after repeated high dosing. It is noticeable 
that in control animals the Sb concentration in the thyroid was as high as in the bone 
marrow and much higher than in whole blood. 
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The ovaries and spleen showed slightly elevated antimony concentrations after a single 
oral low dose and a more clear increase after the single oral high dose but the Sb content 
remained around a factor of 10 above the ovaries and spleen of the control group. The 
concentrations still increased after repeated oral high dosing but to a much lower extent 
than in blood. 
 
In most of the other measured organs, such as liver, kidneys and skin, an increase in Sb 
content was seen after the single oral low dose as compared to the control group, but no 
major concentration difference was seen between the single oral low and the single oral 
high dose. The antimony concentration increased significantly (by a factor of 10) only in 
the repeated oral high dose group. 
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6 Conclusions 

Blood kinetics 

The blood concentration of antimony versus time curve after intravenous injection 
(Group A) showed a rapid distribution phase from the blood into an extravascular 
compartment. Antimony was then redistributed back into blood and showed a 
concentration versus time curve very similar to the curves observed after oral 
administration of Sb2O3 in both the low and high dose (groups C and D) with an 
absorption phase and an elimination phase. After oral administration (groups C and D), 
the absorption from the GI-tract into the vascular system was slow with a Cmax at 
approximately 24 hours after dosing. No accurate half-life could be calculated from the 
obtained kinetics curves. However, a bioavailability factor was calculated from the AUC 
(0-72h) of the intravenous and oral dose groups, which showed that the oral bioavailability 
of antimony is low but significant in both the oral low dose (C) and the oral high dose 
(D) groups at 0.3% and 0.05%, respectively. It was concluded that the absorption of 
antimony from the gastro-intestinal tract was a slow and saturable process. The 
absorption from the dosing site in the IP-dosed group (B) was not complete. The data 
generated from this group are therefore considered difficult to interpret and unreliable. 
 
Absorption and excretion 

In the rats of the intravenous group, around 30% of the total antimony was excreted in 
the faeces within the first 24h and around 14% was recovered in the urine 72h after 
dosing. In the IP-dosed animals 36% of the antimony was recovered from the faeces 
whereas in the orally dosed animals around 80% and 100% of the dosed Sb was 
excreted via the faeces 72h after dosing for the low and the high dose group, 
respectively. Only very low amounts of antimony were found in the urine, the 
tissues and carcass in both orally dosed groups. These results correlate with the oral 
bioavailability of around 0.3% and 0.05% calculated from the blood concentration 
curves for the low and the high dose group, respectively. 
 
Both the excretion and the calculated bioavailability are 5 to 7 times lower for the 
oral high dose group (D) than for the oral low dose group (C) confirming that the 
oral absorption is a saturable process and reached a maximum. 
 
Bone marrow and tissue distribution 

The ability of antimony to reach bone marrow after a single oral low dose was around 
ten times lower in the orally treated rats than in the intravenously dosed rats. In the IP-
treated animals, however, the Sb content in bone marrow was approximately four times 
higher than the blood concentration in these animals and approximately forty times 
higher than in the bone marrow of the oral low dose rats. These results show that the IP 
route is not adequate to study the tissue distribution of antimony. 
The concentration of Sb in the bone marrow of the control group was higher than the Sb 
concentration in other tissues and similar to the concentration of Sb in the bone marrow 
of the oral low dose group. But in the oral high dose group the antimony concentration 
was much higher in bone marrow than in whole blood indicating that appreciable 
amounts of antimony are deposited into bone marrow. After repeated oral high dosing, 
the concentration in bone marrow increased less than the concentration in whole blood, 
which was not seen in the single oral high dose group. This result could indicate a 
saturation of the bone marrow tissue after repeated oral high dosing.  
 
A similar pattern was seen for the thyroid where the Sb concentration was comparable to 
the control after a single oral low dose, increased about ten times after a single oral high 
dose but did not increase significantly after repeated oral high dosing.  
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In most of the other studied organs the Sb concentration increased moderately after both 
a single oral low or high dose. After repeated oral dosing, the Sb content was increased 
in all organs, but not in proportion to the increase in dose. 
 

Conclusions 
It can be concluded that the absorption of Sb after oral dosing of Sb2O3 is a slow and 
saturable process. Sb is poorly absorbed, but undergoes significant distribution as it 
binds to red blood cells. Appreciable amounts are distributed to bone marrow via all 
routes of dosing. It can also be concluded that Sb2O3 undergoes urinary and biliary 
excretion after oral dosing. 
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7 Documentation and retention of records, samples and 
specimens 

The remaining study substances will be retained for at least six months after submission 
of the final report. Biological samples will be discarded six months after submission of 
the final report. 
 
Raw data, the master copy of the final report and all other information relevant to the 
quality and integrity of the study will be retained in the archives of TNO Quality of Life, 
Utrechtseweg 48, 3704 HE Zeist for a period of at least 15 years after reporting of the 
study. 
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8 Appendices 

Appendix 1 Certificate of Analysis of Campine N. 

 
 

 



 

 

TNO report V6502  31 / 63 
12 December 2005 

 

 
 

Appendix 2 Certificate of analysis of the diet  
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    Appendix 2 Certificate of analysis of the diet (continued) 
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Appendix 3 Certificate of water analysis 
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Appendix 4 Body weights and dose - individual data 

Table A1 Body weights and dose of male rats receiving a single intravenous (IV) target dose of 
1.57 mg SbCl 3/kg BW (group A) 

 

 Animal number 

 2 4 6 8 Mean SD 

Body weight (g):             day -1 259 264 264 282 267 10 

day 0 266 273 266 293 274 13 

at sacrifice 281 276 274 292 281 8 

       
Dose (mg Sb/kg BW) 0.752 0.743 0.746 0.768 0.752 0.011 

Dose (mg SbCl3/kg BW) 1.408 1.391 1.396 1.439 1.409 0.021 

 
 
 
 
Table A2 Body weights and dose of male rats receiving a single intraperitoneal (IP) target 

dose of 100 mg Sb2O 3/kg BW (group B) 
 

 Animal number 

 12 14 16 18 Mean SD 

Body weight (g):             day-1 261 290 293 303 287 18 

                         day 0 266 303 306 310 296 20 

                         at sacrifice 265 297 292 315 292 20 

             
Dose (mg Sb/kg BW) 86.1 86.3 87.0 87.7 86.8 0.7 

Dose (mg Sb2O3/kg BW) 103.1 103.3 104.2 105.0 103.9 0.9 
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Table A3 Body weights and dose of male rats receiving a single oral (PO) target dose of 

100 mg Sb2O 3/kg BW (group C male). 
  

 Animal number 

 22 24 26 28 Mean SD 

Body weight (g):             day-1 266 278 300 301 286 17 

                         day 0 274 287 314 312 297 20 

                         at sacrifice 280 295 317 310 301 16 

             
Dose (mg Sb/kg BW) 87.7 81.7 91.7 88.2 87.3 4.2 

Dose (mg Sb2O3/kg BW) 104.9 97.8 109.8 105.6 104.6 5.0 

 
 
Table A4 Body weights and dose of female rats receiving a single oral (PO) target dose of 

100 mg Sb2O 3/kg BW (group C female). 
 

 Animal number 

 21 23 25 27 Mean SD 

Body weight (g):             day-1 200 206 185 205 199 10 

                         day 0 200 208 175 210 198 16 

                         at sacrifice 202 203 189 209 201 8 

             
Dose (mg Sb/kg BW) 87.0 87.0 86.3 88.7 87.2 1.0 

Dose (mg Sb2O3/kg BW) 104.1 104.1 103.3 106.2 104.4 1.2 
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Table A5 Body weights and dose of male rats receiving a single oral (PO) target dose of 

1000 mg Sb2O 3/kg BW (group D male). 
 

 Animal number 

 32 34 36 38 Mean SD 

Body weight (g):             day-1 300 281 291 273 286 12 

                         day 0 306 282 294 281 291 12 

                         at sacrifice 299 276 298 288 290 11 

       
Dose (mg Sb/kg BW) 881 856 844 879 865 18 

Dose (mg Sb2O3/kg BW) 1054 1025 1010 1053 1036 22 

 
 
Table A6 Body weights and dose of male rats receiving a single oral (PO) target dose of 

1000 mg Sb2O 3/kg BW (group D female). 
 

 Animal number 

   31   33   35   37 Mean SD 

Body weight (g):             day-1 204 200 192 203 200 5 

                         day 0 204 188 200 204 199 8 

                         at sacrifice 205 198 201 197 200 4 

       
Dose (mg Sb/kg BW) 835 882 838 852 852 22 

Dose (mg Sb2O3/kg BW) 999 1056 1003 1020 1020 26 
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Table A7 Body weights and dose of male rats receiving a 14 day repeated oral (PO) target 

dose of 1000 mg Sb2O 3/kg BW (group E male). 
 

 Animal number 

   52  54   56   58 Mean SD 

Body weight (g):             day-1 259 261 264 276 265 8 

                         day 0 265 274 271 286 274 9 

day 1 266 273 270 289 275 10 

Day 2 275 275 273 292 279 9 

Day 3 
 

268 282 273 298 280 13 

Day 4 274 288 272 302 284 14 

Day 5 285 296 275 306 291 13 

Day 6 287 296 271 311 291 17 

Day 7 288 303 259 308 290 22 

Day 8 290 304 - 312 302 11 

Day 9 291 305 - 313 303 11 

Day 10 295 310 - 318 308 12 

Day 11 303 321 - 321 315 10 

Day 12 304 324 - 323 317 11 

Day 13 310 327 - 328 322 10 

                         at sacrifice 316 336 - 339 330 13 

       
Last dose (mg Sb/kg BW) 670 764  752 729 51 

Last dose (mg Sb2O3/kg BW) 802 915  901 873 61 

 
- : no data available because the animal died 
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Table A8 Body weights and dose of female rats receiving a 14 day repeated oral (PO) target  
 dose of 1000 mg Sb2O 3/kg BW (group E female) 
 

 Animal number 

 51 53 55 57 Mean SD 

Body weight (g):             day-1 188 199 205 213 201 11 

                         day 0 206 181 187 214 197 16 

day 1 207 198 194 217 204 10 

Day 2 210 202 196 217 206 9 

Day 3 
 

218 209 200 222 212 10 

Day 4 215 213 194 218 210 11 

Day 5 224 213 197 226 215 13 

Day 6 225 217 211 227 220 7 

Day 7 225 220 212 224 220 6 

Day 8 227 219 217 225 222 5 

Day 9 224 218 219 227 222 4 

Day 10 231 226 226 232 229 3 

Day 11 234 234 230 242 235 5 

Day 12 233 235 237 242 237 4 

Day 13 238 237 241 238 239 2 

                         at sacrifice 238 245 254 253 248 8 

       
Last dose (mg Sb/kg BW) 766 766 765 757 764 4 

Last dose (mg Sb2O3/kg BW) 917 918 916 907 914 5 
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Table A9 Body weights of control group male rats (group F male) 
 

 Animal number 

 62 64 66 68 Mean SD 

Body weight (g):             day-1 260 261 270 270 265 6 

                         day 0 269 255 273 268 266 8 

                         at sacrifice 279 266 282 280 277 7 

             
Dose (mg Sb/kg BW) n/a n/a n/a n/a n/a n/a 

Dose (mg Sb2O3/kg BW) n/a n/a n/a n/a n/a n/a 

 
 
Table A10 Body weights of control group female rats (group F female) 
. 

 Animal number 

 61 63 65 67 Mean SD 

Body weight (g):             day-1 193 196 206 211 202 8 

                         day 0 195 196 213 210 204 9 

                         at sacrifice 194 198 197 209 200 7 

             
Dose (mg Sb/kg BW) n/a n/a n/a n/a n/a n/a 

Dose (mg Sb2O3/kg BW) n/a n/a n/a n/a n/a n/a 

 
n/a: not applicable 
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Appendix 5  Blood kinetics – individual data 

 
Table A11 Concentration of antimony in blood samples from male rats after a single 

intravenous (IV) target dose of 1.57 mg SbCl 3/kg BW (group A) 
 Expressed as ng Sb/g blood. 
 

Animal number 

Dose 2  4 6 8 Mean SD 

(mg Sb/kg BW) 0.752 0.743 0.746 0.768 0.752 0.011 

 (mg SbCl3/kg BW) 1.408 1.391 1.396 1.439 1.409 0.021 

Time after dosing       

0.25 h 734 1504 1343 982 1141 348 

0.5 h 320 589 703 651 566 170 

1 h 222 291 366 398 319 79 

2 h 169 201 256 336 241 73 

4 h 212 215 272 280 245 36 

8 h  378 495 587 631 523 112 

24 h  805 1101 1362 1244 1128 240 

48 h 973 1301 1660 1492 1356 295 

72 h 923 1325 1158 1039 1111 172 
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Table A12 Concentration of antimony in blood samples from male rats after a single 

intraperitoneal (IP) target dose of 100 mg Sb2O3/kg BW (group B). 
 Expressed as ng Sb/g blood. 
 

Animal number 

Dose 12  14 16 18 Mean SD 

(mg Sb/kg BW) 86.1 86.3 87.0 87.7 86.8 0.7 

 (mg Sb2O3/kg BW) 103.1 103.3 104.2 105.0 103.9 0.9 

Time after dosing       

4 h 2946 1353 2904 75 1819 1379 

8 h 5429 1460 3262 89 2560 2312 

12 h 4121 1813 3866 110 2477 1887 

24 h 3082 2470 6549 133 3059 2651 

48 h 6228 2566 8622 113 4382 3782 

72 h 3884 2365 26505 12776 11383 11078 

 
 
Figure A1:  Concentration of antimony in blood samples from male rats after a single 

intraperitoneal (IP) target dose of 100 mg Sb2O3/kg BW (group B). 
 Expressed as ng Sb/g blood. 
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Table A13 Concentration of antimony in blood samples from male rats after a single oral (PO) 

target dose of 100 mg Sb2O3/kg BW (group C male). 
 Expressed as ng Sb/g blood. 
 

Animal number 

Dose 22  24 26 28 Mean SD 

(mg Sb/kg BW) 87.7 81.7 91.7 88.2 87.3 4.2 

 (mg Sb2O3/kg BW) 104.9 97.8 109.8 105.6 104.6 5.0 

Time after dosing       

4 h 58 60 52 72 61 8 

8 h 141 316 132 171 190 86 

12 h 214 375 236 260 271 72 

24 h 264 480 393 477 403 101 

48 h 248 523 392 433 399 115 

72 h 171 172 54 325 181 111 

 
 
Table A14 Concentration of antimony in blood samples from female rats after a single oral 

(PO) target dose of 100 mg/kg Sb2O3  BW(group C female). 
 Expressed as ng Sb/g blood. 
 

Animal number 

Dose 21  23 25 27 Mean SD 

(mg Sb/kg BW) 87.0 87.0 86.3 88.7 87.2 1.0 

 (mg Sb2O3/kg BW) 104.1 104.1 103.3 106.2 104.4 1.2 

Time after dosing       

4 h 35 70 47 65 54 16 

8 h 121 141 88 132 121 23 

12 h 197 240 116 272 206 68 

24 h 270 323 141 425 290 118 

48 h 307 290 129 350 269 97 

72 h 201 214 87 254 189 71 
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Table A15 Concentration of antimony in blood samples from male rats after a single oral (PO) 

target dose of 1000 mg Sb2O3/kg BW (group D male). 
 Expressed as ng Sb/g blood. 
 

Animal number 

Dose 32  34 36 38 Mean SD 

(mg Sb/kg BW) 881 856 844 879 865 18 

 (mg Sb2O3/kg BW) 1054 1025 1010 1053 1036 22 

Time after dosing       

4 h 50 57 60 59 56 5 

8 h 175 189 284 160 202 56 

12 h 392 420 577 362 438 96 

24 h 746 675 942 724 772 117 

48 h 779 730 918 622 762 123 

72 h *  718 865 539 707 163 

 
* a value of 2154 ngSb/g was found which was considered as an outlier or mistake in determination, value not use for 
calculation of mean and SD 

 
Table A16 Concentration of antimony in blood samples from female rats after a single oral 

(PO) target dose of 1000 mg Sb2O3/kg BW (group D female). 
 Expressed as ng Sb/g blood. 
 

Animal number 

Dose 31  33 35 37 Mean SD 

(mg Sb/kg BW) 835 882 838 852 852 22 

 (mg Sb2O3/kg BW) 999 1056 1003 1020 1020 26 

Time after dosing       

4 h 55 49 43 72 55 13 

8 h 158 187 136 197 169 28 

12 h 310 319 293 399 330 47 

24 h 481 577 713 865 659 167 

48 h 492 666 675 897 683 166 

72 h 481 601 652 823 639 142 
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Table A17 Concentration of antimony in blood samples from male rats after 14 days repeated 

oral dosing of 1000 mg Sb2O3/kg BW (group E male). 
 Expressed as ng Sb/g blood. 
 

Animal number 
 

52  54 56 58 Mean SD 

Time after dosing       

Day 1 968 688  * 829 829 140 

Day 6 5349 3876  * 4614 4613 737 

Day 9 6382 5085  * 6247 5905 713 

Day 11 7396 6208  * 7647 7083 769 

Day 13 8100 6849  * 8500 7816 861 

Day 14 8618 7766  * 9189 8525 716 

Day 15 8334 7565  * 8940 8280 689 

Day 16 8135 7626  * 9074 8278 735 

 
* animal died 
 
Table A18 Concentration of antimony in blood samples from female rats after 14 days 

repeated oral dosing of 1000 mg Sb2O3/kg BW (group E female). 
 Expressed as ng Sb/g blood. 
 

Animal number 
 

51  53 55 57 Mean SD 

Time after dosing       

Day 1 637 640 745 713 684 54 

Day 6 3733 4526 4215 4351 4206 340 

Day 9 5003 5984 5429 4596 5253 594 

Day 11 5901 6839 5757 6123 6155 480 

Day 13 7195 7079 6880 6922 7019 145 

Day 14 7355 7900 7194 7716 7541 324 

Day 15 7557 7431 6876 6850 7179 368 

Day 16 7552 7031 6744 6218 6886 557 
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Table A19 Concentration of antimony in blood and plasma samples from control male rats 

(group F male). 
 Expressed as ng Sb/g blood. 
 

Animal number  

62  64 66 68 Mean SD 

Whole blood 3.0 2.6 2.8 2.7 2.8 0.2 

Plasma 1.9 1.7 1.6 2.1 1.8 0.2 

 
 
 
Table A20 Concentration of antimony in blood samples from control female rats  
 (group F female). 
 Expressed as ng Sb/g blood. 
 

Animal number  

61 63 65 67 Mean SD 

Whole blood 3.1 2.7 3.4 2.6 3.0 0.4 

Plasma 3.1 3.5 2.3 2.4 2.8 0.6 
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Appendix 6 Recovery in tissues and excreta – individual data 

 
Table A21 Recovery of antimony in excreta and tissues from male rats after a single 

intravenous (IV) dose of 1.57 mg SbCl3/kg BW (group A). 
 Expressed as % of the dose. 
 

Animal number 

Dose 2 4 6 8 Mean SD 

mg Sb/kg BW 0.752 0.743 0.746 0.768 0.752 0.011 

 mg Sb2O3/kg BW  1.408 1.391 1.396 1.439 1.409 0.021 

       

Urine        0-  24 h 11.79 12.17 11.99 10.52 11.62 0.75 

24-48 h 1.07 1.30 2.09 1.81 1.57 0.47 

48-72 h < 0.33 0.82 0.82 0.71 0.67 0.23 

Subtotal 13.20 14.30 14.91 13.05 13.86 0.89 

             

Faeces        0-24 h 34.9 29.9 30.2 32.3 31.8 2.3 

24-48 h < 9.0 < 8.2 < 8.6 < 7.3 < 7.8 n.a. 

48-72 h < 10.0 < 8.1 < 10.0 < 8.2 9.1 n.a. 

Subtotal n.a. n.a. n.a. n.a. n.a. n.a. 

            

Cage wash < 0.58 < 0.67 < 0.75 < 0.45 < 0.61    n.a. 

       

 
n.a.:  Not available 
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Table A22 Recovery of antimony from male rats after a single intraperitoneal (IP) dose of 100 

mg Sb2O3/kg BW (group B). 
 Expressed as % of the dose. 
 

Animal number 

Dose 12 14 16 18 Mean SD 

mg Sb/kg BW 86.1 86.3 87.0 87.7 86.8 0.7 

 mg Sb2O3/kg BW  103.1 103.3 104.2 105.0 103.9 0.9 

       

Urine        0-  24 h 0.48 0.08 0.33 0.01 0.22 0.22 

24-48 h 0.23 0.03 0.16 < 0.01 0.10 0.11 

48-72 h 0.10 0.11 0.11 < 0.01 0.08 0.05 

Subtotal 0.81 0.22 0.61 0.01 0.41 0.36 

             

Faeces        0-24 h 5.62 44.91 1.06 84.93 34.13 39.17 

24-48 h 0.59 4.77 0.35 2.11 1.96 2.03 

48-72 h 0.16 0.20 0.28 0.09 - - 

Subtotal 6.37 49.87 1.69 87.13 36.26 40.26 

             

Cage wash 0.02 < 0.01 0.01 < 0.01 0.01 n.a. 

       

 
n.a. : not available 
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Table A23 Recovery of antimony in excreta and tissues from male rats after a single oral dose 

of 100 mg Sb2O3/kg BW (group C male). 
 Expressed as % of the dose. 
 

Animal number 

Dose 22 24 26 28 Mean SD 

mg Sb/kg BW 87.7 81.7 91.7 88.2 87.3 4.2 

 mg Sb2O3/kg BW  104.9 97.8 109.8 105.6 104.6 5.0 

             

Urine        0-  24 h 0.036 0.050 0.033 0.042 0.040 0.007 

24-48 h 0.004 0.004 < 0.002 0.004 0.003 0.001 

48-72 h 0.007 < 0.003 < 0.003 0.012 0.006 0.004 

Subtotal 0.047 0.057 0.039 0.058 0.050 0.009 

             

Faeces        0-24 h 79.87 77.18 75.46 54.28 71.70 11.76 

24-48 h 1.10 3.26 3.03 22.41 7.45 10.02 

48-72 h  < 0.08 < 0.08 < 0.08 < 0.08 < 0.08 - 

Subtotal 81.06 80.51 78.57 76.77 79.29 1.96 

             

Cage wash < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 - 

 Total excreted 81.12 80.60 78.62 76.83 79.29 1.96 

             

GI-tract (incl 

content 
0.005 0.004 0.003 0.002 0.004 0.001 

             

Tissue residues             

Excised * 0.008 0.008 0.002 0.012 0.008 0.004 

Organs 0.002 0.004 0.002 0.002 0.003 0.001 

Carcass 0.036 0.034 0.014 0.006 0.023 0.015 

 Total Retained 0.046 0.046 0.019 0.020 0.033 0.015 

             

 Total Recovery 81.17 80.65 78.64 76.86 79.33 1.98 

 
* : Sum of blood and tissues (excluding organs) 
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Table A24 Recovery of antimony in excreta and tissues from female rats after a single oral 

dose of 100 mg Sb2O3/kg BW (group C female). 
 Expressed as % of the dose. 
 

Animal number 

Dose 21 23 25 27 Mean SD 

mg Sb/kg BW 87.0 87.0 86.3 88.7 87.2 1.0 

 mg Sb2O3/kg BW  104.1 104.1 103.3 106.2 104.4 1.2 

             

Urine        0-  24 h 0.013 0.038 0.026 0.024 0.025 0.010 

24-48 h < 0.003 0.015 0.003 < 0.002 0.006 0.006 

48-72 h < 0.004 0.004 < 0.004  0.002 0.003 - 

Subtotal 0.020 0.057 0.033 0.028 0.034 0.016 

             

Faeces        0-24 h 66.95 73.74 73.06 79.72 73.37 5.22 

24-48 h 12.24 8.91 10.29 1.38 8.21 4.75 

48-72 h 3.39 0.16 < 0.06 3.40 1.73 1.92 

Subtotal 82.59 82.81 83.41 84.50 83.33 0.88 

             

Cage wash < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 - 

 Total excreted 82.62 82.78 83.45 84.54 83.35 0.88 

             

GI-tract (incl 

content 
0.063 0.003 0.006 0.003 0.019 0.030 

             

Tissue residues             

Excised * 0.008 0.009 0.005 0.010 0.008 0.002 

Organs 0.002 0.002 0.002 0.002 0.002 0.000 

Carcass 0.032 0.013 0.028 0.012 0.021 0.010 

 Total Retained 0.042 0.024 0.035 0.024 0.031 0.009 

             

 Total Recovery 82.73 82.90 83.49 84.57 83.42 0.83 

 
* : Sum of blood and tissues (excluding organs) 
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Table A25 Recovery of antimony in excreta and tissues from male rats after a single oral dose 

of 1000 mg Sb2O3/kg BW (group D male). 
 Expressed as % of the dose. 
 

Animal number 

Dose 32 34 36 38 Mean SD 

mg Sb/kg BW 881 856 844 879 865 18 

 mg Sb2O3/kg BW  1054 1025 1010 1053 1036 22 

       

Urine        0-  24 h 0.0061 0.0061 0.0068 0.0073 0.0066 0.0006 

24-48 h 0.0008 0.0016 0.0008 0.0003 0.0009 0.0005 

48-72 h 0.0003 0.0010 0.0003 0.0003 0.0005 0.0004 

Subtotal 0.0071 0.0087 0.0080 0.0079 0.0079 0.0007 

       

Faeces        0-24 h 95.49 99.23 97.03 101.77 98.38 2.73 

24-48 h 0.75 3.09 1.67 1.22 1.68 1.01 

48-72 h < 0.01 0.03 < 0.01  0.01 0.01 - 

Subtotal 96.25 102.34 98.71 103.00 100.07 3.17 

       

Cage wash < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 - 

 Total excreted 96.26 102.34 98.71 103.01 100.08 3.17 

       

GI-tract (incl 

content 
0.000 0.001 0.001 0.006 0.002 0.003 

       

Tissue residues       

Excised*  0.0088 0.0029 0.0035 0.0021 0.0043 0.0030 

Organs 0.0003 0.0003 0.0003 0.0003 0.0003 0.0000 

Carcass 0.0007 0.0009 0.0009 0.0043 0.0017 0.0017 

 Total Retained 0.0098 0.0041 0.0047 0.0066 0.0063 0.0026 

       

 Total Recovery 96.27 102.36 98.72 103.02 100.09 3.18 

 
* : Sum of blood and tissues (excluding organs) 
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Table A26 Recovery of antimony in excreta and tissues from female rats after a single oral 

dose of 1000 mg Sb2O3/kg BW (group D female). 
 Expressed as % of the dose. 
 

Animal number 

Dose 31 33 35 37 Mean SD 

mg Sb/kg BW 835 882 838 852 852 22 

 mg Sb2O3/kg BW  999 1056 1003 1020 1020 26 

             

Urine        0-  24 h 0.0051 0.0055 0.0053 0.0085 0.0061 0.0016 

24-48 h 0.0023 0.0009 0.0010 0.0009 0.0013 0.0007 

48-72 h 0.0018 < 0.0003 < 0.0004 < 0.0003 0.0007 0.0007 

Subtotal 0.0091 0.0067 0.0066 0.0096 0.0080 0.0016 

             

Faeces        0-24 h 94.68 90.38 84.91 93.37 90.83 4.34 

24-48 h 1.47 8.40 13.96 7.50 7.83 5.11 

48-72 h 0.01 0.10 0.10 0.14 0.09 0.05 

Subtotal 96.17 98.88 98.97 101.01 98.76 1.99 

             

Cage wash < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 - 

 Total excreted 96.18 98.83 98.97 101.02 98.76 1.99 

             

GI-tract (incl 

content) 
< 0.001 0.001 0.001 0.008 0.003 0.004 

             

Tissue residues             

Excised * 0.0016 0.0015 0.0029 0.0032 0.0023 0.0009 

Organs 0.0005 0.0004 0.0004 0.0004 0.0004 0.0000 

Carcass 0.0011 0.0013 0.0013 0.0057 0.0023 0.0022 

 Total Retained 0.0031 0.0031 0.0046 0.0093 0.0050 0.0029 

             

 Total Recovery 96.18 98.83 98.98 101.03 98.76 1.99 

 
* : Sum of blood and tissues (excluding organs) 
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Table A27 Recovery of antimony in urine from male rats during a 14 days repeated oral dose 

of 1000 mg Sb2O3/kg BW and 3 days after (group E male). 
 Expressed as µg Sb excreted per day. 
 

Animal number 
 

52 54 56* 58 Mean SD 

Day             

1 26.6 24.4  - 40.4 30 9 

2 18.6 17.3  - 39.2 25 12 

3 39.0 21.8  - 33.3 31 9 

4 31.3 25.3  - 30.7 29 3 

5 26.8 11.9  - 46.8 28 18 

6 30.3 21.9  - 33.4 29 6 

7 23.2 17.4  - 53.4 31 19 

8 23.4 17.5  - 29.0 23 6 

9 22.7 15.4  - 28.3 22 6 

10 19.7 14.5  - 26.6 20 6 

11 14.1 19.5  - 22.8 19 4 

12 18.5 17.3  - 21.3 19 2 

13 20.7 20.4  - 20.9 21 0 

14 20.2 15.9  - 19.4 18 2 

15 4.2 7.0  - 5.2 5 1 

16 3.7 2.3  - 2.5 3 1 

        

 * Animal died as a result of incorrect dosing at day 8. 
 

 
Figure A2:  Recovery of antimony in urine from male rats during a 14 days repeated oral dose 

of 1000 mg Sb2O3 /kg BW and 3 days after (group E male). 
 Expressed as µg Sb excreted per day. 
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Table A28 Recovery of antimony in urine from female rats during a 14 days repeated oral 

dose of 1000 mg Sb2O3/kg BW and 3 days after (group E female.) 
 Expressed as µg Sb excreted per day. 
 

Animal number 
 

51 53 55 57 Mean SD 

Day             

1 26.2 15.7 25.2 16.0 20.7 26.2 

2 13.8 16.3 18.0 10.4 14.6 13.8 

3 13.0 16.3 8.9 11.1 12.3 13.0 

4 13.4 12.7 10.8 9.5 11.6 13.4 

5 19.7 15.0 68.2* 10.4 15.1 19.7 

6 19.1 14.2 342* 13.6 15.6 19.1 

7 17.1 27.6 289* 13.3 19.3 17.1 

8 18.5 15.2 160* 11.5 15.1 18.5 

9 19.2 14.9 32* 12.4 15.5 19.2 

10 15.8 17.1 22.0 23.3 19.5 15.8 

11 17.5 15.3 19.6 16.4 17.2 17.5 

12 12.7 11.1 19.4 13.4 14.2 12.7 

13 11.6 8.4 21.1 8.5 12.4 11.6 

14 11.8 8.4 10.2 9.2 9.9 11.8 

15 2.3 1.9 3.3 2.2 2.4 2.3 

16 0.9 0.9 4.8 1.4 2.0 0.9 

       

* Values not used for the calculation of the mean because the urine was contaminated with faeces 
 

Figure A3:  Recovery of antimony in urine from female rats during a 14 days repeated oral 
dose of 1000 mg Sb2O3/kg BW and 3 days after (group E female). 

 Expressed as µg Sb excreted per day. 
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Appendix 7 Tissue distribution of antimony – individual data 

 
 Table A29 Tissue distribution of antimony in male rats sacrificed 3 days after a single 

intravenous (IV) target dose of 1.57 mg SbCl3/kg BW (group A).  
 Expressed as ng Sb/g tissue. 
 

Animal number 

Dose 2 4 6 8 Mean SD LOD 

mg Sb/kg BW 0.752 0.743 0.746 0.768 0.752 0.011 - 

 mg Sb2O3/kg BW  1.408 1.391 1.396 1.439 1.409 0.021 - 

        

Whole blood 923 1325 1158 1039 1111 172      0.6 

Plasma        2.9         2.8         2.8        3.6           3.1        0.4      0.6 

Bone marrow 1114 1037 1283 897 1083 161 71 

Femurs 282 206 183 184 214 47 1.7 

 
 
 
Table A30 Tissue distribution of antimony in male rats sacrificed 3 days after a single 

intraperitoneal (IP) target dose of 100 mg Sb2O 3/kg BW (group B). 
 Expressed as ng Sb/g tissue. 
 

Animal number 

Dose 12 14 16 18 Mean SD LOD 

mg Sb/kg BW 86.1 86.3 87.0 87.7 86.8 0.7 - 

 mg Sb2O3/kg BW  103.1 103.3 104.2 105.0 103.9 0.9 - 

        

Whole blood 3884 2365 26505 12776 11383 11078 1 

Plasma 23 13 26 11 18 7 1 

Bone marrow 96284 21118 33204 11462 40517 38227 122 

Femurs 15107 1872 7239 106 6081 6738 2 
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Table A31  Tissue distribution of antimony in male rats sacrificed 3 days after a single oral dose of 

100 mg Sb2O3/kg BW (group C male). 
 Expressed as ng Sb/g tissue. 
 

Animal number 

Dose 22 24 26 28 Mean SD LOD 

mg Sb/kg BW 87.7 81.7 91.7 88.2 87.3 4.2 - 

 mg Sb2O3/kg BW  104.9 97.8 109.8 105.6 104.6 5.0 - 

        

Whole blood 171.2 172.2 54.4 324.9 180.7 110.9 0.6 

Plasma 1.3 2.4 1.7 7.0 3.1 2.6 0.6 

Liver 29.1 53.6 28.8 31.1 35.7 12.0 2.1 

Kidney 14.5 19.4 15.9 8.9 14.7 4.4 1.2 

Lung 27.6 42.7 28.1 42.6 35.3 8.6 1.8 

Heart 17.5 31.8 21.4 17.4 22.0 6.8 2.4 

Spleen 68.3 129.2 74.7 58.6 82.7 31.7 4.4 

Brain 1.6 1.7 0.8 1.3 1.4 0.4 1.4 

Thyroid* 155 149 131 195 158 27 74 

Testes  3.4 2.6 1.7 1.6 2.3 0.8 0.9 

Prostate 22.6 8.8 5.9 8.2 11.4 7.6 1.5 

Bone marrow* 178 171 149 67 141 51 43 

Femur 67.6 46.2 20.7 91.1 56.4 30.1 1.7 

Muscle 6.8 5.2 53.6 6.7 18.1 23.7 1.5 

Skin  78.4 53.4 24.3 8.5 41.2 31.0 2.4 

GI-tract including 
contents 

48.2 33.4 26.0 20.4 32.0 12.1 0.9 

Residual Carcass 40.9 36.6 18.0 11.8 26.8 14.1 1.4 

 
*  These  values were found for the tissues of group D male. The sample pretreatment for bioanalysis of bone 

marrow and thyroid was performed in a separate run than the one for all other organs and tissues, because 
these two organs have lower weights. Most likely during bioanalysis samples for these two tissues were 
switched with the samples of the D male group. This is corroborated with the results of the pilot study 
(V6379). The antimony concentration in bone marrow of animals dosed orally with 100 mg Sb2O3/kg BW 
was between 0.08-0.16 µg Sb/g (V6379), which is in line with a concentration found 0.07-0.18 µg Sb/g and 
not 0.69-1.31 µg Sb/g (see Table A33). 
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Table A32  Tissue distribution of Antimony in female rats sacrificed 3 days after a single oral dose 

of 100 mg Sb 2O3/kg BW (group C female). 
 Expressed as ng Sb/g tissue. 
 

Animal number 

Dose 21  23 25 27 Mean SD LOD 

mg Sb/kg BW 87.0 87.0 86.3 88.7 87.2 1.0 - 

 mg Sb2O3/kg BW 104.1 104.1 103.3 106.2 104.4 1.2 - 

        

Whole blood 201.4 213.5 87.0 253.5 188.9 71.5 0.6 

Plasma 2.5 6.8 0.8 2.8 3.2 2.5 0.6 

Liver 26.7 23.2 19.8 29.8 24.9 4.3 3.1 

Kidney 8.8 8.7 4.7 10.1 8.1 2.4 1.7 

Lung 16.9 19.3 32.9 37.5 26.6 10.1 2.1 

Heart 17.3 16.3 5.8 14.4 13.5 5.2 3.4 

Spleen 67.4 41.3 29.3 60.2 49.6 17.4 5.6 

Brain 1.0 1.0 0.7 1.6 1.1 0.4 1.5 

Thyroid* 115 190 96 78 120 49 110 

Uterus*  17.0 15.1 14.3 16.2 15.7 1.2 3.6 

Ovaries* 18.6 31.9 35.3 31.9 29.4 7.4 18.8 

Bone marrow* 113 49 97 98 89 28 76 

Femur 20.5 21.2 62.7 48.0 38.1 20.8 2.2 

Muscle 3.4 4.6 5.3 4.3 4.4 0.8 1.6 

Skin  13.1 11.1 9.0 10.9 11.0 1.7 2.4 

GI-tract including 
contents 

551.8 29.2 45.9 25.7 163.2 259.3 1.4 

Residual Carcass 36.7 15.8 18.6 14.2 21.3 10.4 1.6 

 
*  These  values were found for the tissues of group D female. The sample pretreatment for bioanalysis of 

thyroid, uterus, ovaries and bone marrow was performed in a separate run than the one for all other organs 
and tissues, because these four organs have lower weights. Most likely during bioanalysis samples for these 
four tissues were switched with the samples of the D female group.  
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Table A33 Tissue distribution of antimony in male rats sacrificed 3 days after a single oral dose of 

1000 mg Sb 2O3/kg BW (group D male). 
 Expressed as ng Sb/g tissue. 
 

Animal number 

Dose 32  34 36 38 Mean SD LOD 

mg Sb/kg BW 881 856 844 879 865 18 - 

 mg Sb2O3/kg BW 1054 1025 1010 1053 1036 22 - 

        

Whole blood * 718.3 864.6 539.5 707.5 162.8 0.6 

Plasma 1.9 2.8 4.6 1.9 2.8 1.3 0.6 

Liver 50.7 38.9 33.8 39.7 40.8 7.1 2.2 

Kidney 7.7 14.7 14.1 11.5 12.0 3.2 1.3 

Lung 48.6 42.6 42.8 29.1 40.8 8.3 1.6 

Heart 44.8 45.6 42.8 33.8 41.8 5.4 2.6 

Spleen 193.3 169.0 226.2 200.4 197.2 23.5 4.9 

Brain 2.4 2.2 2.5 1.8 2.2 0.3 1.3 

Thyroid** 1271 1558 1567 1632 1507 161 83 

Testes  3.6 2.7 3.0 1.7 2.8 0.8 0.9 

Prostate 8.9 7.3 8.8 8.9 8.5 0.8 1.4 

Bone marrow** 1311 1958 804 694 1192 577 57 

Femur 76.0 36.9 47.1 29.9 47.5 20.3 1.8 

Muscle 4.1 3.1 6.2 6.5 5.0 1.6 1.1 

Skin  12.0 12.5 13.6 0.2 9.6 6.3 1.8 

GI-tract including 
contents 

22.1 56.7 53.2 525.6 164.4 241.3 1.0 

Residual Carcass 8.3 10.3 10.0 48.6 19.3 19.5 1.2 

 
* a value of 2154 ngSb/g was found which was considered as an outlier or mistake in determination, value not use for 
calculation of mean and SD 

 
 * * These  values were found for the tissues of group C male. The sample pretreatment for bioanalysis of bone 

marrow and thyroid was performed in a separate run than the one for all other organs and tissues, because 

these two organs have lower weights. Most likely during bioanalysis samples for these two tissues were 

switched with the samples of the C male group. This is corroborated with the results of the pilot study 

(V6379).  
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Table A34 Tissue distribution of antimony in female rats sacrificed 3 days after a single oral dose 

of 1000 mg Sb 2O3/kg BW (group D female). 
 Expressed as µg Sb/g tissue. 
 

Animal number 

Dose 31  33 35 37 Mean SD LOD 

mg Sb/kg BW 835 882 838 852 852 22 - 

 mg Sb2O3/kg BW 999 1056 1003 1020 1020 26 - 

        

Whole blood 481.0 600.9 652.4 823.5 639.5 142.2 0.6 

Plasma 3.4 1.3 0.9 4.6 2.6 1.8 0.6 

Liver 75.5 53.7 55.5 68.4 63.3 10.4 3.3 

Kidney 18.9 21.6 20.8 28.6 22.5 4.2 1.7 

Lung 30.1 72.4 63.8 77.2 60.9 21.2 2.3 

Heart 35.3 36.3 39.5 52.4 40.9 7.9 3.5 

Spleen 89.4 108.3 102.3 150.2 112.6 26.3 6.1 

Brain 0.6 0.9 0.9 1.5 1.0 0.4 1.4 

Thyroid* 2229 1191 2444 2547 2102 622 83 

Uterus*  7.1 7.8 6.8 15.5 9.3 4.2 2.6 

Ovaries* 500 203 228 118 262 166 16 

Bone marrow* 2246 2831 1845 1061 1996 743 91 

Femur 44.5 26.7 25.9 29.1 31.6 8.7 2.2 

Muscle 6.1 2.9 3.7 5.9 4.7 1.6 1.3 

Skin  19.7 17.0 11.8 * 16.2 4.0 2.3 

GI-tract including 
contents 

29.4 78.0 75.9 862.5 261.5 401.3 1.4 

Residual Carcass 11.6 14.0 14.2 65.4 26.3 26.1 1.7 

 
*  These  values were found for the tissues of group C female. The sample pretreatment for bioanalysis of 

thyroid, uterus, ovaries and bone marrow was performed in a separate run than the one for all other organs 
and tissues, because these four organs have lower weights. Most likely during bioanalysis samples for these 
four tissues were switched with the samples of the C female group.  
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Table A35 Tissue distribution of antimony in male rats sacrificed 3 days after a 14 days repeated 

oral dose of 1000 mg Sb2O3/kg BW (group E male). 
 Expressed as ng Sb/g tissue. 
 

Animal Number 
 

52 54 56* 58 Mean SD LOD 

        

Whole blood 8135 7626 ns 9074 8278 735 0.6 

Plasma 20 22 ns 21 21 1.1 0.6 

Liver 672 870 ns 927 823 134 2.2 

Kidney 303 279 ns 388 323 57 1.2 

Lung 658 748 ns 833 746 88 1.7 

Heart 763 352 ns 813 643 253 2.5 

Spleen 1340 1330 ns 1786 1485 261 4.7 

Brain 35 24 ns 30 30 5.6 1.3 

Thyroid* 3177 2367 ns 2373 2639 466 83 

Testes  44 33 ns 40 39 5.8 0.8 

Prostate 72 76 ns 92 80 10.4 1 

Bone marrow* 1946 2744 ns 2766 2486 467 98 

Femur 274 182 ns 307 254 65 1.7 

Muscle 53 29 ns 36 39 13 1.1 

Skin  156 50 ns 64 90 58 2.0 

GI-tract including 
contents 

344 588 ns 498 477 124 1.0 

Residual Carcass 559 151 ns 200 303 223 1.0 

 
*  Animal died as a result of incorrect dosing at day 8. 
ns  no sample 
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Table A36 Tissue distribution of Sb in female rats sacrificed 3 days after a 14 days repeated oral 

dose of 1000 mg Sb 2O3/kg BW (group E female). 
 Expressed as ng Sb/g tissue. 
 

Animal Number 
Dose 

51 53 55 57 Mean SD LOD 

        

Whole blood 7552 7031 6744 6218 6886 557 0.6 

Plasma 11 12 7 9 10 2 0.6 

Liver 750 597 673 680 675 63 2.7 

Kidney 194 264 337 248 261 59 1.5 

Lung 927 958 909 735 882 100 2.1 

Heart 447 413 222 344 356 99 3.1 

Spleen 1224 1419 1322 1580 1386 152 5.5 

Brain 21 16 18 15 17 3 1.4 

Thyroid 2776 2227 2032 2067 2276 344 99 

Uterus  114 81 165 105 116 35 2.9 

Ovaries 736 707 630 585 665 69 14 

Bone marrow 3293 5048 4158 1568 3517 1484 134 

Femur 348 262 213 236 265 59 2.1 

Muscle 36 51 47 42 44 7 1.0 

Skin  79 110 134 90 103 24 1.8 

GI-tract including 
contents 

158 344 814 224 385 296 1.0 

Residual Carcass 156 207 372 147 221 104 1.4 
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Table A37 Tissue distribution of antimony in control rats (group F male). 
 Expressed as ng Sb/g tissue. 
 

Animal Number 
 

62 64 66 68 Mean SD LOD 

        

Whole blood 3.0 2.6 2.8 2.7 2.8 0.2 0.6 

Plasma 1.9 1.7 1.6 2.1 1.8 0.2 0.6 

Liver 5.2 2.9 3.1 4.4 3.9 1.1 2.3 

Kidney 2.9 2.2 2.7 2.9 2.7 0.4 1.3 

Lung 4.7 3.4 2.3 4.0 3.6 1.0 1.7 

Heart 3.7 4.2 3.4 3.1 3.6 0.5 2.5 

Spleen 12.6 9.2 6.8 11.4 10.0 2.5 4.5 

Brain 0.6 0.8 0.4 0.5 0.6 0.2 1.3 

Thyroid 105 113 96 77 98 15 78 

Testes  0.6 0.6 0.9 0.8 0.7 0.1 0.8 

Prostate 7.8 12.3 7.3 10.5 9.5 2.4 1.8 

Bone marrow    141      70      68      43      80       42      54 

Femur 21.4 17.7 23.7 12.8 18.9 4.8 1.9 

Muscle * 4.4 6.9 1.6 2.7 1.4 1.4 

Skin  * 3.1 5.2 0.7 2.3 1.8 1.8 

GI-tract including 
contents 

24.5 18.2 21.4 16.6 20.1 3.5 1.0 

Residual Carcass 25.4 4.9 5.3 5.9 10.4 10.0 1.3 

 
* sample lost during sample pretreatment bioanalysis 
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Table A38 Tissue distribution of antimony in control  rats (group F female). 
 Expressed as ng Sb/g tissue. 
 

Animal Number 
 

61 63 65 67 Mean SD LOD 

        

Whole blood 3.1 2.7 3.4 2.6 3.0 0.4 0.6 

Plasma 3.1 3.5 2.3 2.4 2.8 0.6 0.6 

Liver 2.7 3.6 3.1 2.5 3.0 0.5 3.1 

Kidney 1.9 2.2 3.5 2.2 2.4 0.7 1.7 

Lung 2.5 1.9 1.2 3.1 2.2 0.8 1.7 

Heart 3.6 2.6 3.2 3.2 3.1 0.4 3.1 

Spleen 90.9 13.2 15.2 8.5 32.0 39.4 6.2 

Brain 1.5 0.5 0.4 0.5 0.7 0.5 1.4 

Thyroid   124   412    96   147   195      146    97 

Uterus  31.7 5.6 13.3 10.3 15.2 11.5 2.7 

Ovaries 11.9 19.9 19.0 18.6 17.3 3.7 16.3 

Bone marrow 214 116 108 131 142 49 185 

Femur 6.6 10.9 10.8 11.5 10.0 2.3 2.2 

Muscle 3.2 3.4 2.2 4.4 3.3 0.9 1.2 

Skin  1.5 0.9 0.8 2.7 1.5 0.9 1.5 

GI-tract including 
contents  

18.9 17.5 11.8 14.4 15.6 3.2 1.6 

Residual Carcass 8.5 5.3 5.0 4.2 5.7 1.9 1.7 
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Appendix 8  Endorsement of Compliance 
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